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ABSTRACT 


This thesis examines the option of privatizing electricity and gas utilities, 
requiring residents of Navy Family Housing (NFH) to pay for all consumption. To 
assist in the payment, an Utility Housing Allowance (UHA) would be provided to 
residents based on the average consumption of local Private Sector Housing (PSH) 
residents. The goal of this thesis is to determine if implementing an UHA would 
reduce the overall energy consumption in NFH. Specifically, it determines the 
historical usage of electricity and gas in the Naval Postgraduate School’s La Mesa 
housing village (LMV) area and the local PSH areas. It then develops forecasting 
models for both areas to predict the future consumption of utilities, sets a baseline 
consumption rate for LMV residents, and identifies the savings that would be 
generated from implementing the UHA program. 

After validating the forecasting models and comparing costs under the 
UHA concept, this study concludes that the UHA concept would save 
approximately $268,300 annually at LMV alone. Additionally, in meeting the 
Navy’s Year 2005 goal of reducing energy consumption by 30% per square foot, 
by implementing an UHA concept, the projected savings in LMV alone are 
approximately 50% per square foot/month. Although the study focuses on LMV, it 
is assumed that similar energy inefficiencies are being demonstrated in other NFH 
areas. Therefore, this study provides the necessary steps to conduct comparative 


analysis in other NFH areas. 
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I. INTRODUCTION AND PROBLEM BACKGROUND 


A. INTRODUCTION 

The Department of the Navy has a defined energy strategy to reduce energy 
costs, reduce petroleum fuel usage, and increase use of renewable energy. 
Specifically, three major program goals are to: 


’ Reduce energy consumption per square foot by 30 percent by the 
year 2005 (relative to 1985) without compromising military 
readiness, sustainability, quality of life and safety. 


e Train all shore facility energy managers. 


L Implement, to the maximum extent practical, all shore facility energy 
projects with a payback of less than ten years. (Naval Facilities 
Engineering Service Center, 1996, pp. 1-7) 


In view of this aggressive plan to reduce overall energy consumption by 30 
percent per square foot by the year 2005, the Navy must aggressively look at all 
energy users.’ Some users that could provide significant energy savings are the 
residents of Navy Family Housing (NFH). 

In two Navy fleet concentration areas (San Diego, CA and Tidewater, VA 
areas), the Navy manages approximately 12,317 NFH (Naval Facilities 
Engineering Command, Western Division, 1996, p. 1). Because the Navy pays all 
energy-related bills, there are generally no monitoring devices or programs to 
provide incentives to save. 

Therefore, residents of NFH have no incentives to reduce overall 
consumption and can, essentially, use as much energy as they desire.” In private 


sector housing (PSH), residents can also use, as much energy as they desire, 


'A “user” is defined as any organization or individual that uses gas and electric utilities. 


*Navy energy programs do exist for NFH residents, however these programs are in the form of “energy 
awareness” vice energy compliance. Additionally, often these programs are only administered by posting 
bulletins and passing out flyers. Monitoring devices are installed in some NFH, however in most areas 
these meters are generally not utilized effectively in an overall energy conservation program. 


] 


however, there is an incentive for these individuals to reduce their overall energy 
consumption. Since PSH residents must pay for all energy consumed, given a 
finite level of resources, most will employ an energy reduction program to reduce 
overall energy cost. 

This thesis examines the potential energy savings that could be achieved by 
creating incentives for residents of NFH to reduce overall energy consumption. It 
will focus on potential energy savings that could be achieved by paying residents 
of NFH a forecasted amount (based on PSH consumption) to pay energy bills 
directly to the energy provider. Once residents of NFH are given a fixed dollar 


amount for utilities, they will have essentially one of two options: 


e Pay additional costs (out of pocket) for going over the predetermined 
rate. 
e Reduce overall energy consumption to either break-even or gain 


monetarily from benefits of reduction. 


Although residents of NFH forfeit all housing allowances once they move 
in, an Utilities Housing Allowance (UHA) would be generated from a forecasting 
model to create an incentive to reduce overall energy consumption. The forecasted 
allowance is based on the average consumption used by PSH residents. The 
forecasting model examines the electrical and gas consumption behavior of PSH 
residents and then compares it to the consumption pattern of NFH residents. 

Specifically, the model addresses consumption patterns of Naval 
Postgraduate School (NPS) NFH residents and PSH residents in the same 
geographical area. The thesis provides steps to implement similar models in other 


Navy housing areas. 


B. GENERAL COMPLICATING FACTORS 

Determination of energy consumption patterns for individual NFH residents 
and forecasting a baseline usage rate is complicated due to a number of general 
factors. A discussion of these factors follows. 

1. Individual NFH Units Are Not Metered 

NPS has approximately 877 NFH units of various sizes.> Single master 
meters for gas and electricity monitor all electricity and gas consumed by these 
units. Therefore, it is impossible to precisely determine energy consumption by 
each individual unit. 

a NFH Units Not Are Constructed the Same 

NPS manages various units including single family, duplex, triplex, 
apartment, and townhouse dwellings. Because of this diversity in construction, 
each home will consume different amounts of energy. Additionally, many homes 
are being upgraded periodically throughout the year so even units of the same type 
are not identical. 

oF Numbers of Occupants Vary in Individual NFH Units 

Assignment of NFH is not dependent on size of individual families.* 
Consequently, the number of occupants in each household varies. It 1s intuitive to 
expect smaller families to consume less energy. 

4, There is Often a Time Lag Between Consumption and Billing 

Many times it is difficult to determine monthly consumption of electricity 
and gas due to late billing by the vendor.” This complicates the implementation of 
an accurate forecasting model due to large variations of consumption from one 


month to the next. To overcome this problem, estimates based on historical 


*NPS NFH units vary in size from 811 SQ FT to 1622 SQ FT. 
*To be assigned NFH, the occupant must be a member of the armed forces and married. 


Vendor in this situation refers to Pacific Gas and Electric (PG&E) the provider of gas and electric 
utilities to La Mesa Housing Complex. 


records are generally used. The data are therefore not sufficiently accurate for 
development of a forecasting model. 

a There are Large Variations in PSH Sizes 

In developing an accurate forecasting model, the average size PSH must be 
determined in order to allow comparison to NFH. The Monterey Peninsula 
governmental agencies do not collect this statistical data. Information must be 
gathered from local realtors who have historical sales records. In order to generate 
the average size of PSH, a representative sample of home sizes sold in the local 
area was computed. 

6. NFH Units and PSH Units Are Not Constructed the Same 

The difference in housing construction among NFH units is similar to the 
differences between NFH units and PSH units. The differences are not only in 
size of units, but also include type of construction, number of residents and 
location. It is not feasible to accurately determine the size, energy efficiency, and 
number of occupants of each PSH unit in the local area. Assumptions and 


estimates from available data were used in determining a forecasting model. 


C. SPECIFIC FACTORS WITH RESPECT TO ELECTRICITY AND 
GAS 


Although the primary scope of this study focuses on usage, certain cost 
factors that complicate implementation of an incentive plan must be discussed. 
These include the following factors: 

l. Multiple Electric Rate Structures 

Pacific Gas and Electric (PG&E) charges multiple rates for its various 
residential customers depending on geographical location. There are four 
residential rates that PG&E charges its customers, based on the type of service that 


is provided, to the Monterey Peninsula area. NPS is charged under two of these 


rates, while a majority of PSH residents (in the Monterey area) are charged under 
the other two rates. The four rate schedules are summarized below: 

a Special Electricity Schedule for La Mesa Housing 

La Mesa housing complex is charged a negotiated contract price for 
electrical service. This fee is a combination of industrial rates and residential 
rates. The monthly charge for service under this contract is the sum of customer 
charges, demand charges and energy charges (Murdter, 1994, p. 9): 

“ The customer charge is a flat monthly fee per meter 


e There are three demand charges, a maximum peak period demand 
charge, a maximum partial-peak period demand charge and a 
maximum demand charge. The maximum peak period demand 
charge per kilowatt-hour® applies to the maximum demand during 
the month’s peak hours. The maximum partial-peak period demand 
charge applies to the maximum demand during the month’s partial- 
peak hours. Finally, the maximum demand charge applies to the 
maximum demand at any time during the month. The bill includes 
all three of these demand charges. 


e The energy charge is the sum of the energy charges from the peak, 
partial-peak, and off-peak periods. NPS pays for energy by the 
kilowatt-hour, and rates differ according to time of day and time of 
year. 


5. Schedule GM Master-Metered Multifamily Service 

This schedule includes gas_ services supplied to multifamily 
accommodations through one master meter where all the accommodations are not 
Separately sub-metered. Gas charges under this schedule are broken down as 
follows: 


° At or below baseline quantity, per therm’ is charged $0.63966 per 
meter, per month. 


°Kilowatt-hour (kWh) is equal to 1000 watts of electrical usage. NPS reports all usage in Megawatt-hours 
(1,000,000 watt-hours). 


Natural gas is measured in therms, which are units of heat (1 therm = 100,000 BTUs), instead of by 
volume because the heat content of gas per unit of volume varies. NPS reports all gas usage in MBTUs 
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2 In excess of baseline quantities, per therm is charged $0.86354 per 
meter, per month. 


a Baseline quantities for the Monterey area are .7 therms per day or 
1.4 therms per day, according to time of year (summer or winter 
respectively ). 


4. Schedule E-1 Residential Service 
Includes electric services provided to single-family dwellings and to flats 
and apartments separately metered by PG&E. Charges include: 


® At or below baseline quantities, per kWh is charged $0.11589, per 
meter, per month. 


* In excess of baseline quantities, per kWh is charged $0.13321, per 
meter, per month. 


e Baseline quantities for the Monterey area are 7.7 kWh per day or 8.9 
kWh per day, according to time of year (summer or winter 
respectively ). 


S Schedule G-1 Residential Service 
Includes gas services provided to individually metered single family 
premises and to separately metered common areas in multifamily complexes. A 


summary of G-1 schedule includes the following charges: 


© Same baseline charge as GM schedule 

® Baseline quantities for the Monterey area are .7 therms per day or 
1.9 therms per day, according to time of year (summer or winter 
respectively). 


In summary, electrical rates differ significantly between NFH and PSH, 
however, gas rates only differ by the baseline amounts. These differences (both 
gas and electrical), will become important when conducting a cost benefit analysis 
of creating an incentive system for NFH occupants. Assumptions about future rate 


schedules must be speculated. 


(1,000,000 BTUs). Data that is provided by PG&E is measured in Decatherms (1,000,000 BTUs). 
Therefore, for conversion purposes, 1MBTU=1Decatherm. 
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D. THESIS OBJECTIVES AND METHODOLOGY 

The Navy has set a goal of reducing energy consumption by 30 percent per 
square foot by 2005. This is especially important during a time of reduced 
resources within the Department of the Navy’s budget. By creating a realistic 
incentive system to reduce energy usage, the Department of the Navy can achieve 
significant reductions in energy related costs. The proposed incentive system 
shifts the responsibility of energy conservation to the occupants vice the Command 
that manages NFH. This thesis will attempt to determine if any savings can be 
achieved by privatizing utilities in NFH. 

The first objective is to sample PSH in two different cities within the same 
geographical area to determine average gas and electrical consumption rates. The 
second objective will be to determine the average gas and electrical consumption 
rates for NFH. The third objective will be to analyze the data and make some 
inferences about historical usage between NFH and PSH. Data will be drawn 
from actual NFH usage as well as data provided by PG&E for PSH. The data 
items will be chosen to enable computation of predicted electrical and gas usage. 
The fourth objective will be to develop a forecasting model based on statistical 
information. The model will be developed to represent an accurate forecast of 
energy usage. The fifth objective will be to analyze the forecasted energy usage 
for PSH and if representative, then project any savings that could be generated by 


creating an incentive system for NFH residents. 


E. RESEARCH QUESTIONS 

Can the Department of the Navy generate any significant energy and 
monetary savings by creating an incentive system for NFH residents? If so, what 
are the predictor variables that should be used and how should they be selected? 
What would be the cost of implementing monitoring programs and would such 


programs outweigh the potential savings generated? 


F. SCOPE 

This study will use energy consumption data of the Naval Postgraduate 
School’s NFH and surrounding community to develop a forecasting model. This 
thesis will also examine the necessary steps to implement the model in other Navy 
housing areas. 

The main focus of this research will be to develop a forecasting model 
based on statistical analysis of the historical energy usage data in both NFH and 
PSH for the past ten years. 

It will specifically investigate those variables that will be required in the 
model to provide a realistic forecast. The thesis does not analyze the energy usage 
rates or cost for any area other than NPS La Mesa Housing area. Additionally, it 
is beyond the scope of this thesis to determine exact energy consumption of 
individual housing units. The intent of the thesis is to illustrate the inefficiencies 
of NFH residents using gas and electricity. 

A summarization of the findings includes recommendations for potential 


solutions that could be implemented. 


G. ASSUMPTIONS 

Since it is not practical, given the scope and time limit of this thesis, to 
measure the efficiency of each housing unit in the sample area, it 1s assumed that 
on aggregate, units are alike. Comparison of energy usage data is based on the 
premise that the aggregate home in the PSH market is of like construction and 
quality to NFH. It is also assumed that the aggregate household size in PSH is 
similar to NFH. The thesis only addresses average energy consumption rates. It is 
not feasible to generate accurate individual usage rates for NFH because individual 
units are not metered. Additionally, determination of exact individual energy 
consumption patterns in PSH would not be practical given the time limitations of 


this thesis. 


H. RESEARCH SOURCES 

Research for this thesis was conducted using primarily archival research at 
the Naval Postgraduate School and investigative research at the La Mesa housing 
complex. 

Actual gas and electrical usage for LMV was provided by NPS Public 
Works Center in the form of Defense Energy Information System (DEIS) reports. 
These reports are submitted on a monthly basis to Naval Facilities Engineering 
Command, Port Hueneme, CA for archiving. The DEIS reports provide specific 
gas and electricity usage each month for La Mesa Housing area.* PG&E provided 
PSH data with a breakdown of gas and electricity usage by city, number of 
customers, consumption per month, and type of customer.” Other data used for the 
cost-benefits analysis was obtained through personal interviews with PWC 


engineers and PWC housing staff. 


I. ORGANIZATION OF THE STUDY 

The thesis is divided into five chapters including the introduction. Chapter 
II provides the energy consumption review of NPH and PSH based on archival 
research. Chapter III provides the model selection and predictor variable(s) used 
to compare and develop a forecast of future gas and electricity consumption to 
generate an incentive system. Chapter IV presents the findings and analysis from 
this study. Chapter V provides a brief summary, conclusions and lessons learned 


from this thesis. 


“NPS reports gas in MBTUs and electricity in mWhrs. 


Type of customer refers to single family residents and multiple family dwellings with individual meters. 
Both of these categories fall under PG&E schedules E-1 and G-1. 


o 





Il. ARCHIVAL DATA REVIEW 


A. BACKGROUND 

1, La Mesa Village 

NPS manages 877 units in the La Mesa Village Housing (LMV) area. 
Generally, all units are reserved for the use of students and active duty officers 
assigned to NPS.'” Historically, occupancy rates at LMV have varied from 75%, 
to slightly above 90% (Naval Postgraduate School, 1996, p. 1). The key 
determinants that affect overall occupancy rates are size of the reporting class and 
number of units out of service for upgrades. Due to the age of LMV housing units, 
homes are periodically taken out of service for energy-related upgrades and 
periodic maintenance. LMV units range between 28 and 45 years old. Table 2.1 
lists the type of units available at LMV and the date the units were constructed. 


Table 2.1. NPS Housing Inventory 


# Available 
Wherry Units 
Capehart Units 


Townhouses 
Townhouses 





In 1994, the Navy funded the renovation and overhaul of 102 Wherry 
family units. The units were subsequently reopened at the end of 1995. The 
revitalization project included energy efficient upgrades such as extra installation, 
double-pane windows, and more efficient gas furnaces and heaters. 

In addition to the Wherry upgrades, all other units at LMV have had 


appliance and gas system upgrades to be more energy-efficient. This thesis 


‘NPS also manages the Presidio of Monterey Annex housing complex. This area is reserved for eligible 
enlisted members, Defense Language Institute students, and NPS students who could not be assigned in 
La Mesa. 


at 


assumes that for forecasting purposes, on aggregate, LMV units are constructed 
and equipped similar to the PSH units in the local market. 

Ze Requirements of Occupancy at LMV 

Upon accepting assignment in NFH, a member agrees to forfeit all housing 
allowances. In return, the member is assigned housing at no cost. The Navy pays 
all utilities and related maintenance during occupancy. These “no cost” benefits 
are funded under the Family Housing, Navy and Marine Corps (FH, N&MC) 
appropriation. 

The FH, N&MC appropriation is composed of two categories, Construction 
and Operations & Maintenance (O&MN). The O&MN component of the 
appropriation provides funding for the cost of housing management, appliances, 
services, leasing, repairs and utilities (Shassberger, 1994, p. 17). 

The amount of utilities consumed will generally differ from each household 
depending on the size of the unit and number of occupants per unit. Housing at 
LMV 1s assigned based on a person’s rank and number of dependents. Field 
Grade Level officers'' and members with large families receive quarters with more 
bedrooms and overall square feet (sq. ft.). Approximately 14% of families in 
LMV have three or more dependent children; the remaining families have two or 
less dependent children. The exact demographic make up of LMV is beyond the 
scope of this thesis, the intent of this section is to illustrate that energy 
consumption varies depending on size of the unit and number of occupants. It 
assumes that the average family in LMV is representative of the average PSH 
family. 

3. Gas and Electric Utilities at LMV 

PG&E is the sole provider of all gas and electric utilities at LMV. A single 


master meter for each utility is used to assess the amount of energy consumed by 


''Field Grade Level Officer generally refers to O-4s and O-5s. 
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all residents in LMV. As outlined in chapter one, PG&E charges a negotiated 
price for electricity and the standard master meter rate schedule for gas. Each 
month, PG&E sends a summary and detailed gas and electric bill to the NPS 
Comptroller’s Office for payment. This bill is then forwarded to the LMV housing 
office. A budget analyst responsible to the housing manager reviews all charges 
and authorizes payment. An additional copy of the bill is provided to the energy 
conservation officer, who submits the summary and detailed bill information into 
the DEIS-II system. In accordance with Naval Facilities Engineering Command 
(NAVFAC) instructions, “Commanders and Commanding Officers in charge of 
real property are responsible for ensuring that all energy-related information is 
submitted under the DEIS-II system in an accurate, complete and timely fashion” 
(Naval Facilities Engineering Command, 1988, p.3). Under this reporting system, 
NPS reports all monthly electricity and gas consumption for LMV. Appendix A 
provides a sample report. 

Based on historical records, PG&E has, on occasion, failed to provide 
detailed or summary bills on time. Subsequently, DEIS-II energy reports during 
these time periods do not provide exact energy usage for each month but are 
instead estimates based on historical usage. A review of these DEIS-II 
submissions shows usage is under reported during the months when there is no 
bill, and over reported the following month when the bill includes both prior and 
current monthly charges. Since data are not available to determine exact usage 
during months that have anomalies, the actual data reported in the DEIS-II system 
were used. 

4, Navy Energy Conservation Programs 

As the facilities expert, NAVFAC issues all guidance and direction related 
to energy matters (Naval Facilities Engineering Command, 1988. p.1). Locally, 


NPS has assembled an Energy Conservation Committee to review policies and 
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make specific recommendations concerning energy utilization. This committee is 
primarily composed of the Commanding Officer, the Public Works Officer, an 
Energy Conservation Coordinator, and PWC civilian engineers. The goal of the 
committee is to “optimize energy costs in support of mission needs” (Naval 
Facilities Engineering Command, 1988, p.1). Supporting this goal, the Energy 
Conservation Committee conducts an annual Energy Conservation Week. This is 
the only program throughout the year that targets LMV residents. During this 
week, pamphlets, posters, and flyers are placed at various stations in the command. 
Because the information is not distributed to individual units, one can assume that 
not all residents receive or review the information. Additionally, since individual 
units are not metered, no feedback is provided to those residents that are 
performing energy-conservation techniques. 

According to the Congressional Budget Office, utility costs drop by 20% 
when residents become responsible for their own usage (Congressional Budget 
Office, 1993, p.22). This thesis makes the assumption that LMV residents, taken 


as a group, are not conscious of energy usage because they do not pay the costs. 


B. ENERGY CONSUMPTION REVIEW OF LMV 

1. Introduction 

This section examines the consumption rates of gas and electricity for LMV 
residents and allows comparison to PSH residents in the cities of Monterey and 
Marina, California. Specifically, consumption is compared on a per household 
basis. Since it is not practical to determine exact or actual usage of individual 
residents, an average consumption rate was determined using data that are readily 
available. Additionally, since the data used in this thesis are a chronologically 
arranged set of observations, it is consistent with time series data. The underlying 


assumption of a time series is that there exists a pattern that is a function of time 


(Liao, 1996, p.1). These data can be broken down into distinct patterns that 


influence the value of the overall series, these include (Liao, 1996, pp. 1-2): 


ae 


Long-term trend: The trend represents the long-term behavior of the 
data, and can be increasing, decreasing, or unchanged. 


Seasonal Variation: A time series is said to exhibit a seasonal pattern 
if the value of the variable changes according to a seasonal 


regularity. 


Cyclical Variation: A variation with no distinct upward or downward 
long-term trend with time. Additionally, cyclical factors do not 
repeat at fixed intervals such as seasonal variations. Cyclical factors 
generally have a longer duration that varies from cycle to cycle. 


Random Deviations: No discernible pattern to the time series. 
Values may wander about some average value in a random way. 
Random deviations include the element of error or randomness that 
is always present in typical time series data. 


Actual Electricity Consumption for LMV 


Figure 2.1 shows the actual electrical energy consumption per unit assigned 


(in kWh) for LMV from 1987 to 1996. Note that in 1992, 1993 and 1994 there are 


large deviations from the historical consumption behavior. These deviations are 


due to the billing problems described previously and random deviations within the 


data that cannot be explained. Removing these deviations, the long-term trend 


suggests that electricity consumption has been fairly consistent from one year to 


the next with peak consumption remaining below 1000 kWh per unit/per month. 
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Figure 2.1. La Mesa Housing Electrical Consumption Per Unit 


By looking at the time series data in Figure 2.1, a seasonal variation is 
noted with the highest consumption occurring in the month of January and the 
lowest consumption occurring in the month of July. Although the values differ 
from year to year, the differences can be attributed to the random variation or 
irregular component of the data. The data do not suggest that there are any 
cyclical variations. 

3. Actual Gas Consumption for LMV 

A review of gas consumption reveals large deviations in 1993 and 1994. 
Again, these deviations are a result of billing problems and random error. It 
should be noted, PWC estimates for monthly gas consumption reported in the 
1992 DEIS-II database were fairly consistent with actual consumption. Figure 2.2 
illustrates the actual gas consumption behavior per unit/per month as reported in 


the DEIS II database. 


16 


Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 lentes Jan-95 Jan-96 


—o— Actual Gas Consumption Per House | 





Figure 2.2. La Mesa Housing Gas Consumption Per Unit 


The data show seasonal variations that occur every 12 months. There is no 
indication of cyclical variation in the data. Differences in the consumption 
patterns from year to year are best explained by the random variations of the data. 
The long-term trend indicates decreasing consumption over the period studied. 
The decrease in consumption could be the result of a number of factors. However, 
since individual units are not monitored for consumption, it is hard to determine 
the actual cause. Jhe most likely explanation for the decreasing use is that 
individual residents are reducing overall consumption or savings are being 
generated from the installation of energy efficient upgrades. A review of the 
occupancy rates indicates that, from 1994 to 1996, the number of residents at 
LMV actually increased by 12% (Naval Postgraduate School, 1996, p.1). Because 
electricity consumption during the same time period did not have a decrease to that 
observed in Gas consumption, the most reasonable explanation for the declining 
gas trend would be energy-efficient upgrades. This could be the result of 
increased efficiency gained from installing more efficient gas furnaces, hot water 
heaters, and stoves. Although it is assumed that electric appliances were also 


upgraded, because a majority of LMV occupants are students, the steady trend in 


Ih 


the electricity data, may suggest higher “plug-in-loads” resulting from items such 


as personnel computer usage (Morse, 1996, Interview). 


Cc ENERGY CONSUMPTION REVIEW OF PSH 
1. Introduction 
As stated in the Navy’s Energy Management Plan (NEMP), 


Energy management efforts should not adversely affect military 
readiness, effectiveness, or personnel safety. - Restrictions shall 
not be levied on Navy family housing, which would reduce quality 
of life below that normally available to families in the civilian 
community (Naval Facilities Engineering Command, 1988, p.1). 


To ensure this thesis conforms to NEMP guidelines on restrictions placed 
on family housing, a detailed analysis of energy consumption in the PSH was 
conducted. 

Although average energy consumption data are readily available from state 
agencies, most of the data reflect the consumption patterns of all residents within 
the state. In order to develop an accurate incentive model to apply to NFH 
residents, consumption data for the local geographical area must be analyzed. This 
thesis focuses on two cities within the NPS geographic area, Monterey and 
Marina. 

NPS is located in the city of Monterey, California; therefore, PSH data 
from this city are relevant to the thesis. Additionally, gas and electric data from 
the City of Marina, located ten miles north of Monterey, were analyzed to 
establish accurate PSH consumption patterns. PG&E, detailing the number of 
customers, the type of commodity and the amount of consumption per commodity 
provided all energy data (Pacific Gas and Electric Company, 1996, pp. 1-40). 


ae Actual Electricity Consumption Patterns for Monterey and 
Marina 


A review of both Monterey and Marina electricity consumption for the past 


ten years shows a consistent long-term trend. Deviations were observed in both 
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cities’ historical electricity consumption patterns. Although these deviations 
cannot be precisely explained, there is an indication that a common factor such as 
temperature was the cause. Figure 2.3 illustrates the electricity consumption for 


the two cities. 
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Figure 2.3. Monterey and Marina Electricity Consumption Per Unit 


As with LMV, there is a definite seasonal variation within the time series 
data. The seasonal fluctuations occur each 12-month period, with the highest 
consumption occurring in the winter months and lowest consumption occurring in 
the summer months. 

The data also suggest that Monterey and Marina consume approximately 
the same amount of electricity.'* Although, Monterey’s data suggests less overall 
usage, this can possibly be explained by climatic differences observed between the 
two cities. An analysis of gas heated versus electric heated homes was also 
conducted. The results indicate that Monterey has a higher percentage of all- 
electric homes (19%) versus Marina (14%). These suggest that Monterey 
residents should use more electricity than Marina residents. Due to the proximity 
of Monterey Bay, Monterey typically experiences milder winters and summers as 


compared to Marina, which is more inland. 


"Differences generally do not exceed 75 kWhs between the two cities. 
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Seasonal patterns observed in both cities occur at the same periods during 
the year. No cyclical variation to the time series data was observed. Random 
deviations again, explain the differences from one year to the next. 

3. Actual Gas Consumption Patterns for Monterey and Marina 

Figure 2.4 presents the historical gas consumption patterns for Monterey 
and Marina for the past 10 years. As with the previous energy data, gas 
consumption varies depending on the season. Use per household is fairly 


consistent with negligible difference between the two cities. 
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Figure 2.4. Monterey and Marina Gas Consumption Per Unit 


Both cities exhibit a decreasing long-term trend over time. The reason for 
the trend cannot be precisely identified, although it would be rational to assume 
that homes in both Monterey and Marina have had energy-efficient upgrades over 
the past ten years. No cyclical variations were observed in the data, which is 


consistent with all other energy consumption data that were reviewed. 


D. LMV VERSUS PSH ENERGY CONSUMPTION 

1. Introduction 

This section provides an overall comparison of gas and electricity usage per 
household between LMV and PSH. All data used were provided from DEIS-II 
energy reports for LMV and PG&E energy summaries for PSH. PG&E provided 
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the number of customers’” for the PSH area. The LMV customer base was 
estimated using occupancy reports from the LMV Housing Office. 

Since these rates fluctuate depending on various factors previously 
described, an average occupancy rate was used for the past two years. These years 
were selected because the occupancy rate best reflects current energy utilization. 
The increase in the occupancy rate in late 1995 and 1996 is a result of the 102 
Wherry units being placed back into service as well as other units being opened. 
Figure 2.5 shows the occupancy rates from 1994 to 1996. Future occupancy rates 
are not expected to exceed 1996 figures. Interviews with LMV Housing Personnel 
indicate that 284 houses will be removed from service in November 1997. 
However, to obtain an accurate forecast based on past energy consumption, the 


average occupancy rate for the past two years was used in the forecasting model. 
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Figure 2.5. LMV Occupancy Rates 


2. LMV and PSH Electricity Comparison 

As previously illustrated, both LMV and PSH time series data are seasonal 
in nature and exhibit no cyclical variation. Long-term trends that were identified 
in the utilities for LMV and PSH are not necessarily correlated to the same 
variables. Additionally, random deviations in the data cannot be identified with a 


common variable. Figure 2.6 shows the comparison between LMV and PSH 


'’Customers refer to the number of units that receive gas or electric utilities. 
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electricity consumption. All data was converted into kWh/per unit/per month to 
allow ease of comparison. LMV data show more random deviations than both 
PSH communities. Although it appears that the seasonal variations occur at the 
same time, the magnitude of usage differs. It is apparent from Figure 2.6 that 
LMV residents, on average, consume more electricity than their private sector 


counterparts. 
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Figure 2.6. LMV Versus PSH Electricity Consumption 


Based on ten-year averages, LMV residents use between 98% and 120% 
more electricity than Marina and Monterey community residents use respectively. 
Billing problems and random error as previously mentioned caused deviations in 
LMV data in 1992, 1993 and 1994. 

3. LMV and PSH Gas Comparison 

Figure 2.7 shows the comparison of gas consumption for LMV and PSH 
over the past ten years. Again, the data show seasonal variations that occur at 
approximately the same time periods. As illustrated in sections B and C of this 
chapter, the long-term trend is decreasing for both LMV and PSH. The rate of 
decrease for LMV is more rapid than PSH. 
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A reasonable explanation for this observation is that the Navy has a more 
ageressive modernization plan, upgrading to energy-efficient appliances, than does 
the average homeowner. Additionally, major upgrades in LMV are more likely to 
occur in larger quantities and at the same point in time, due to the budgeting and 


appropriations process for FH, N&MC. 
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Figure 2.7. LMV Versus PSH Gas Consumption 


Like the electricity consumption comparison, LMV gas consumption data 
show higher usage per household when compared to PSH communities. 
Specifically, based on a ten-year historical average, LMV residents use 
approximately 118% more gas than Monterey residents do and 126% more gas 
than Marina residents use. As with all other LMV data, unusual observations are 


the result of billing problems and random errors. 


E. CONCLUSIONS BASED ON ARCHIVAL DATA REVIEW 

a” Summary of Findings 

Based on the results of the archival data review, it appears that LMV 
residents do not practice any energy conservation programs as a whole to save on 
utility costs. The primary reasons that utility consumption is high likely reside in 


the facts that residents are not monitored on amounts used, do not pay for utilities 


a 


and are not effectively trained in energy conservation programs. In both 
commodities, the findings indicate an average consumption rate that is twice the 
consumption of the average PSH resident. If individual months are analyzed, 
LMV consumption rates per resident are often three times as much as their civilian 
counterparts. Table 2.2 lists the specific consumption rates for both PSH 
communities and LMV residents for January 1996. 


Table 2.2. Consumption Rate Comparison 


Gas 131 59.1 56.3 
(therms) 
Electricity 829 428 463 
(kWh) Rez 


The data from this Chapter clearly indicate a need for some type of 





incentive program to foster a reduction in energy consumption for NFH residents. 
Although the data are specific to NPS family housing, it can be assumed that the 
same inefficiencies are being demonstrated in other NFH areas. 

This thesis explores the implementation of an incentive system in NFH to 
reduce overall energy consumption and ultimately, costs. Chapter III addresses the 
necessary steps in selecting a model and the predictor variables to allow a forecast 
to be created based on historical energy consumption. This forecast will then be 
used to conduct a cost-benefit analysis of the best alternative to creating an 


incentive for NFH residents. 


24 


Ill. MODEL SELECTION 


A. INTRODUCTION 

1. Background 

Chapter II illustrated the significant differences between LMV and PSH gas 
and electricity consumption rates. Given the Navy’s goal of reducing overall 
energy consumption by 2005, as hypothesized in Chapter I, creating an incentive 
program for NFH residents would be beneficial towards reaching this goal. 
Although there are several initiatives that may be created to meet this goal, the 
primary focus of this thesis is to determine the effects of privatizing utilities in 
NFH. Residents would then become responsible for paying the utility provider for 
all consumption. A Utility Housing Allowance (UHA), based on PSH 
consumption, would be provided to NFH residents to offset the expected costs of 
utilities. By creating and providing a UHA, the resident would then become 
responsible for energy management. In addition to shifting the responsibility from 
the housing manager to the resident, this method would alleviate the need to 
budget for energy usage and track NFH energy consumption in the DEIS system." 

This chapter shows how the model and variables are selected and used in 
forecasting gas and electricity usage. Although the data will differ, the following 
model can be used to implement similar programs in other NFH areas. 

Dr Model Selection 

A critical aspect of creating an incentive program for NFH residents is to 
accurately forecast future gas and electricity consumption. Generally, forecasting 
can be classified as either quantitative or qualitative. Quantitative forecasting 
methods are based on an analysis of historical data. Qualitative methods generally 
use the judgment of experts to make forecasts in situations where no historical data 


“Although there may be a need to provide inputs based on local energy rates and estimated population 
size, the current budgeting system would not be required. 
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are available (Anderson, Sweeney, and Williams, 1994, pp. 686-687). Figure 3.1 
illustrates an overview of forecasting methods (Anderson, Sweeney, and Williams, 


1994, p.687). Since the historical data are available, Figure 3.1 only illustrates the 


Quantitative 


quantitative techniques available. 


Trend Projection Trend Projection Smoothing 
Seasonally adjusted 


Figure 3.1. Quantitative Forecasting Methods 





The first step in determining the appropriate quantitative forecasting model 
is to determine if time series data are available. Since Chapter II established that 
data for LMV and PSH energy consumption were time series, then a causal model 
is not appropriate. 

Causal models use regression analysis to show how variables are related. 
In absence of time series data, this method would be used to develop accurate 
forecasts. Since time series data is available, the next step is to determine which 
time series model to use for forecasting. 

As discussed in Chapter II, the usual components of a time series can be 
separated into four components: trend, cyclical, seasonal, and random or irregular 
errors. These components combine to provide specific values for the time series. 
By analyzing the time series plot, the choice of model selection can be determined. 


A discussion of the various methods follows. 
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a. Forecasting Using Smoothing 

If time series data are fairly stable and do not exhibit significant 
trends, cyclical or seasonal effects, then the objective of the forecasting method is 
to “smooth out” the irregular component of the time series through an averaging 
process (Anderson, Sweeney, and Williams, 1994, p. 690). This method can be 
accomplished by using a moving average, a weighted moving average or 
exponential smoothing. Since the data in Chapter II indicates a trend and 
significant seasonal effects, these methods are not discussed. 

b. Forecasting Using Trend Projection 

If the time series data show some up and down movement that 
appears linear over time, the data are said to have an upward or downward linear 
long-term trend. Excluding any significant indication of seasonal or cyclical 
effects, simple linear trend projection can be used to develop a forecast, based on 
the historical data. Because not all trends are linear over time, more advanced 
techniques must be used to forecast curvilinear or nonlinear time series data. 

Again, because of the nature of the data being analyzed in this thesis, 
this method is not applicable. It 1s assumed that even in the most stable climates, 
there will be some seasonal variations in gas and electric consumption. 

G Forecasting with Trend and Seasonal Components 

If a time series exhibits more than one component previously 
mentioned, then the components are superimposed on each other. To determine 
how the individual components affect a time series, the decomposition method 
must be used. Data used in this thesis show the presence of strong seasonal and 
trend components. Therefore, this method is used for forecasting future 


consumption patterns. 
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B. CLASSICAL DECOMPOSITION METHOD OF FORECASTING 

i Model 

Economists have used the classical decomposition method since the 
beginning of this century to forecast time series data (Liao, 1996 p.1). Equation 
(1) shows the multiplicative time series model, the most common decomposition 
model: 

y= [x S xCrek (1) 

From this equation, the trend (T), seasonal variation (S), cyclical variation 
(C) and random error (R) effects can be isolated to determine the predicted 
forecast value (Y). It should be noted that cyclical effects are recurrent and do not 
reflect periodic regularity, therefore, are not susceptible to analysis by the 
decomposition method unless there is a long history of data (Liao, 1996, p. 3). 

Decomposition is best suited for analysis of long-term trends and seasonal 
fluctuations. The random variation (R) accounts for any random effects in the 
time series that cannot be explained by the trend and seasonal component process 
(Anderson, Sweeney, and Williams, 1994, p. 701). Given the data available for 
this study, the decomposition method is the most appropriate tool for analysis. 

De Steps to Create a Forecast Using the Decomposition Method 

The following discussion provides the steps and procedure used to create 
forecasted consumption values for LMV and PSH. Microsoft Excel was used to 
construct the forecast, however, any similar spreadsheet will allow easy 
computation of data. Additionally, for the purposes of this thesis, the 
decomposition example used will be data from LMV gas consumption. LMV 
electricity consumption and PSH energy consumption are decomposed in a similar 


fashion. 
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a. Step One 

Determine the moving average to isolate the trend and cyclical 
influences. The number of terms used for the moving average should equal the 
length of season. This process will smooth out the data by removing the unusually 
high and low observations when the values are averaged. In addition, the process 
will remove periodic variations associated with cyclical periodicity. Therefore, in 
Equation (2), the moving averages (M) represents: (Liao, 1996, p. 4) 

M= Tx (2) 
Dividing Equation (1) by Equation (2): 
Y/M=SxR (3) 

Equation (3) is the ratio of the actual observed values-to-moving 
averages, therefore isolating the seasonal and random components of the time 
series. The most accurate way of obtaining a moving average is to use the 
centered moving average method. 

This method centers the moving average to the middle of the 
averaged data points. Since the data in this thesis displays a strong 12-month 
seasonal pattern, it 1s necessary to compute a double moving average. This 
method alleviates the problem associated with centering moving averages with 
even numbers of terms. The following formula illustrates the procedure: (Liao, 
1996, p.5) 


IMGs — (ae Yote.. = Yi Yi2)/l2 
Oe eet Yerte i3)/ 12 
Ii @YGsan ls) 2. OF 
Mio 20% 25 Xie Xae5) + Vero es (4) 


This procedure calculates the moving average of two twelve-point 
averages (M.5 and M75) and sums them together. The average (M7) is then 


computed from the two averages (M¢.5 and M75) and placed at i=(2+12)/2=7."° 


'?i refers to the period in which you are calculating the moving average. 
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In other words, the moving average for a series with a 12-period 
seasonal cycle, is actually a 13-period weighted moving average and is placed at 
period seven (Liao, 1996, pp. 6-7). Table 3.1 provides an abbreviated illustration 
on how the centered moving average for LMV gas consumption is computed. 
Note when using a spreadsheet to compute the moving average, Equation (4) can 
easily be converted as illustrated in the following formula: 

Cell D8 = (period 1 value + period 13 value + 2(period 2 + period 3 +..+ 
period 12))/24. 


Table 3.1. Computation of Centered Moving Averages 


Therms Averages Averages Averages 
204.82 | - - - 
134.67 - 
138.94 | - 
138.94 - 
81.618 - 
88.875 


Me, 5 = 109.559 

75.959 | 216.949 108.474 
M75 = 107.389 | 

68.976 216.263 1082132 

Mg 5 = 108.874 


Moy 5 = eee 





The computations illustrated in Table 3.1 are conducted for the 
remaining monthly data. Appendices B through G provide the detailed 
computations for LMV and PSH gas and electricity data. 

b. Step Two 

Separate the seasonal variations from the long-term trend and 
cyclical variations and then isolate the random errors. This is accomplished by 
dividing the centered moving averages into the raw data of the series, Equation (3). 
The resulting value isolates the effects of seasonal variations and random errors. 
Because randomness still exists in the ratios, some form of averaging (e.g., mean, 


30 


median, or modal value for the same months) is required. The method used in 
classical decomposition 1s an approach called the modified mean method. (Liao, 
1996, pp. 7-9) 

e Step Three 

The modified mean method, also called the medial average method, 
computes the mean value for each month after the largest and smallest values have 
been excluded (Liao, 1996, p.10). This eliminates the year-to-year fluctuations 
that are attributed primarily to the random errors. The resulting values represent a 
reasonable estimate of seasonal influences or seasonal indexes. Table 3.2 


illustrates the procedure for computing the seasonal index. 


Table 3.2. Computation of Seasonal Indexes 
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“Aug [0.63769 [0.53041 [0.62549 [0.49888 | 0.56603 |0.67647 [0.24673 [0.76182 [0.09627 | [0.60806 [0.62412 
Sep [0.60743 ]0.60736 [0.75747 [0.55465 [0.56205 [0.87617 [0.33041 [0.70616 [o.69736| [0.64580 |0.66126 
Oct _|0:75902 [0.77336 [0.64026 [0.57316 |0.63660 | 1.07855 [0.18139 [0.86059 [0.60436] [0.68434 [0.70726 
"Nov [0.88570 |0.92647 [0.94083 [0.99028 [1.04873 [1.52774 [0.28046 |1.36267 [1.11905] [1.00819] 1.03005 
"Dec [1.33498 [1.29507 [1.33264 [7.48725 [1.44008 [0.73054 [0.52430] 1.90436 [1.32488] ___|1.34733 1.38085 





By rearranging the ratios of actual-to-moving averages by month for 
all years as shown in Table 3.2, a medial average can be computed. This is done 
by computing the mean value for each month after the largest and smallest values 
have been excluded. The number of extreme values to be excluded will depend on 
the number of observations available. (Liao, 1996, pp. 9-10) 

Since this thesis analyzed data for a 10-year period, the two highest 
and two lowest values were removed. The remaining five observations for each 


month were used to compute the mean. For example, by looking at the 
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actual-to-moving average values for January in Table 3.2, we see that the extreme 
values occur in 1989, 1993, 1994, and 1995. Removing these ratios, we then 
summed the remaining ratios, 1.665 +1.429 + 1.595 + 1.518 + 1.582 = 7.789. This 
is then divided by 5 to obtain the medial value of 1.55819. The remaining months 
are similarly computed. The sum of the medial averages is 11.7014. Note in 
Table 3.2, that there are only nine years of full data. This is a result of the moving 
average computations previously discussed. 

To achieve a more precise seasonal index, an adjustment is made by 
multiplying each medial average by 1.02266 = (12/11.7341). This step adjusts the 
indices as close to one as possible. If the seasonal pattern remains the same in the 
future, the adjusted average is used as the seasonal index for the period in question 
in each cycle, past, current, or future. Using this assumption, seasonal indexes can 
be used to forecast the outcome of a particular month. If a changing seasonal 
pattern is observed, then a trend-line must be established. This can be 
accomplished either by visual curve fitting or by the least square method. In this 
case, the seasonal index will vary from year to year given a particular month. 
Forecasting under this condition will be more difficult and requires additional 
quantitative techniques. (Liao, 1996, p. 10) 

For the purposes of this thesis, gas and electricity consumption is 
assumed to remain constant from year to year. Although it is recognized that there 
may be periodic increases or decreases in consumption, over the long term, usage 
will remain consistent based on the users past behavior. 

d. Step Four 

Once seasonal indexes are computed, we can remove the seasonal 
effects from the time series. Recalling Equation (1), by dividing the observed 
value (Y) with the seasonal index (S), the resulting ratio, Y/S is referred to as the 


deseasonalized or seasonally adjusted data (Liao, 1996, p. 11). These values can 
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now be used to determine if a trend exists. Assuming a linear trend exits in the 

data, then the estimated consumption of utilities expressed as a function of time 
can be written as follows, Equation (5): 

T, = bo + byt (5) 

In this equation, trend of consumption in period t (T,) equals the 

intercept of the trend line (bo) + the slope of the trend line (b;) x period t. Simply 

stated, by conducting regression analysis on the ratio Y/S versus time, the resultant 

value is the least squared straight line derived from the seasonally adjusted data. 


Figure 3.2 illustrates the regression output for LMV gas consumption. 


Regression Statistics 


Multiple R 0.3294894 
R Square 0.1085633 
Adjusted R  0.1010087 
Square 
Standard Error 35.470097 
Observations 120 
Analysis of 
Variance 
Of So MS i= Significance 
F 
Regression 1 18080.03 18080.03 14.370584 0.0002381 
Residual 118  148459.08 1258.1278 
Total 119 166539.11 
Coefficients Standard t Stat P-value Lower95% Upper 95% Lower Upper 
Error 95.0% 95.0% 
Intercept 116.46453 6.5166109 17.871949 2.295E-35 103.55989 129.36918 103.55989 129.36918 
X Variable 1 -0.3543508 0.0934752 -3.7908553 0.0002381 -0.5394569 -0.1692447 -0.5394569 -0.1692447 


Figure 3.2. LMV Regression Output 


Note that in the summary output of Figure 3.2, the intercept is 
116.465 and the X variable is -0.3544. These figures represent the intercept of the 
trend line and slope of the trend line respectively. Therefore, T, = 116.465- 
0.3544t. Since it does not matter what month is chosen as the base period (t), the 
base period used in this thesis is December 1986. Therefore, December 1986 
equals base period 0, January 1987 equals 1, February 1987 equals 2 and so on. 


Now using only the trend component, we can now forecast future year gas and 
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electric consumption. For example, substituting t =109 into Equation (5) yields a 
projection for Januz 1996. Using LMV gas consumption data: 
Tog = 116.465-0.3544(109) = 77.8354 (6) 
In other words, using Equation (6), the trend projection forecast 
only, we would expect a LMV resident to consume 77.8354 therms in January 
1996. However, this projection does not account for the seasonal effects. To gain 
an accurate forecast, we must adjust the data to reflect seasonal indices. 
é. Step Five 
To obtain an accurate forecast, we simply include the seasonal 
effects into our trend forecast. This is accomplished by multiplying the seasonal 
effects (S) with the trend (T). By multiplying Equation (6) by the seasonal index 
derived in Table 3.2, the projected gas consumption level would be: 
Y yan 1996 = 1.59673 x 77.8354 = 124.282 therms 
To illustrate the predicting ability of the forecasting model, Table 3.3 
shows the actual gas consumption per house versus the forecasted gas 
consumption for LMV in 1996. 
Table 3.3. LMV Actual vs. Forecasted Gas Consumption in 1996 
Error Value 
131.04529 124.28971 6.755579 0.05435 0.05435 
Feb-96 103.25103 117.24088 -13.989848 -0.11933 0.11933 
110.03605 18.129845 0.19726 
98.382852 80.013914 18.368938 0.22957 0.22957 
60.411057 66.526156 -§.1150989 -0.09192 0.09192 
68.260995 62.394253 58667425 0.09403 0.09403 
Jul-96 54.462751 43.036475 11.426276 0.26550 0.26550 
52.834954 47.033789 5.801165 0.12334 0.12334 
49.598415 7.1462946 0.14408 0.14408 
Oct-96 52.350538 23.395283 0.44690 0.44690 
Nov-96 106.01981 76.529648 29.49016 0.38534 0.38534 


Dec-96 | 117.23183 | 102.0888 15.143028 | 0.14833 | 0.14833 
| Monthly | Average | Differences: | 10.118197 | MAPE: | 0.1916633 
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The data in Table 3.3 suggest that on average, the forecasting model 
will over predict the amount of therms consumed by a resident by 10.118 therms 
per month. Assuming a 30-day month, this difference is approximately .34 therms 
per day.'° By calculating a Mean, Absolute, Percent Error (MAPE) closeness-of- 
fit test, we see from Table 3.3, that the MAPE is .1917, or 19%. This tells us that 
in the LMV Gas Forecasting Model is accurate within 19% for 1996. Although 
this may appear significant, the purpose for forecasting LMV gas and electricity 
data, instead of using a ten-year average, is to allow consistent cost comparisons 
between forecasted PSH data and LMV data in Chapter IV. The reasons for the 
large errors in LMV data are a result of DEIS-II submission inaccuracies and 
random error. Because accurate data for PSH were provided by PG&E, the 
MAPE, as expected, was much lower (The average Electricity MAPE was 3.5% 
and the average Gas MAPE was 9.5%),'’ therefore validating the methodology 
used. Chapter IV provides the analysis of PSH forecasts. 

3. Cyclical Effects on Time Series Data 

Although not specifically illustrated in part B, section 2 of this chapter, the 
cyclical effects on time series data can also be analyzed. This is accomplished by 
dividing the seasonally adjusted data (Y/S) by the trend (T). The results will 
identify the cyclical component expressed as a percentage of trend. 

Cyclical effects are analogous to the seasonal component, but over a longer 
period of time. Due the length of time involved, it is often difficult to obtain 
enough relevant data to estimate the cyclical component using the decomposition 
method. Another difficulty is that the length of cycles usually varies (Anderson, 
Sweeney, and Williams, 1994, p. 709). Therefore, using decomposition for 


analysis of cyclical effects is rarely attempted. 


'°4 daily comparison is necessary since gas charges are computed on a daily baseline, as mentioned in 
Chapter I. 


"Mean, Absolute, Percentage Error results are the average values between Monterey and Marina. 
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Given the limited observations in electricity and gas consumption data 
series, a regression model, with potential factors causing business cycles as 


independent variables, may be used for such an analysis (Liao, 1996, p.12). 


C. CONCLUSIONS 

This chapter details the most appropriate model, variables and steps in 
forecasting future gas and electricity consumption in LMV. Assuming historical 
usage remains constant, then there is a need to create an incentive program to 
foster savings. Dwindling budget dollars in the Department of the Navy will 
necessitate the need to consider innovative ideas in reducing overall operating 
costs. The UHA concept will more closely tie the NFH residents’ utility 
consumption to the PSH community by allocating a specified dollar amount for 
utilities. If the NFH resident chooses to consume more, then the difference should 
be paid “out of pocket.” Conversely, the resident would be rewarded by being 
able to retain the difference between the allocated dollar amount and actual 
payment if consumption is lower. 

By conducting an analysis of PSH gas and electricity consumption, as 
outlined in this chapter, a forecast can be generated for the UHA. Using data that 
is specific to the geographical area in the NFH location facilitates a more precise 
analysis of the savings that can be generated, without penalizing the NFH resident. 
Chapter IV provides an in depth analysis of savings that could be generated if a 
UHA concept were to be instituted in LMV housing area using PSH consumption 


data. 
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IV. ANALYSIS BASED ON PUBLIC SECTOR CONSUMPTION 


A. ANALYSIS OF PSH FORECASTED VALUES 

at. Introduction 

Chapter II demonstrated that La Mesa Village residents consumed more 
electricity and gas than the average PSH resident. Utilizing the model described in 
Chapter III, this chapter analyzes the forecasted values generated from PSH data 
and develops a baseline consumption rate to be applied to LMV residents under 
the UHA concept. All forecasts in this chapter are based on per house 
consumption. Therefore, the starting (Y) values in the models are the total 
commodity consumption divided by the total number of units. In the case of 
LMV, the total number of units was based on a two-year average of total number 
of units occupied. 

Additionally, this chapter assumes that if the UHA concept were 
implemented in LMV, the rate schedule currently being charged to NPS, would 
change to the standard residential schedules as outlined in Chapter I. All cost- 
benefit analysis under the UHA concept, therefore, uses the standard PG&E E-1 
residential electricity schedule and G-1 residential gas schedule. 

ae An Analysis of Monterey’s Forecasted Electricity Consumption 

a. Analysis of the Historical Data 

As discussed previously in Chapter II, there is a definite seasonal 
effect in the historical data. The highest electricity consumption normally occurs 
in the month of January. Appendix D provides the detailed decomposition of 
Monterey’s electricity consumption for the past ten years using the procedures 
outlined in Chapter III. The resultant information allows us to better understand 
the various influences that affect the data. Figure 4.1 shows the seasonally 


adjusted data (Y/S) plotted against the trend (T). Recall, the trend is the least 
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square equation from conducting a regression of the deseasonalized data versus 


time. 
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Figure 4.1. Electricity Consumption, Monterey (Y/S vs. T) 


We can see that with the seasonal effects removed, there are still 
some large deviations. These deviations appear to be a result of cyclical effects 
and random error. Although abnormal temperatures were recorded during this 
time period, temperature alone cannot explain the large deviations observed 
(Western Regional Climate Center, 1996, pp. 1-7). Interviews with PG&E 
officials attribute some of the cause to recording errors, such as billing problems 
and data entry errors. However, regardless of speculation, pinpointing an exact 
cause is not feasible. The important fact is that these deviations do not normally 
occur from year to year and therefore are treated as random errors. 

If we look at the smooth trend line (T), then it is apparent that as 
time passes, the consumption of electricity is decreasing. Explaining the decrease 
is difficult at best; however, as stated in Chapter II, it is likely the result of new 
home construction and energy efficient upgrades to older homes. It is assumed 
that at some point in time the decreasing trend will either stabilize or increase 
again. To predict that period is beyond the scope of this thesis. However, by 
using the smooth trend line and adding the seasonal effects back in, we can obtain 


a forecast of expected future consumption. 
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b. Analysis of Monterey’s Electricity Forecast 
By including the seasonal effects into our trend, as illustrated in 


Figure 4.2, we obtain a fairly accurate forecast of future behavior. 
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Figure 4.2. Actual vs. Forecasted Electricity Consumption (Monterey) 


As we can see, the forecasted values are consistent with historical 
consumption. Periods in which there were large deviations are smoothed to a 
value that is representative of historical patterns. Although the forecasted 
consumption is not exact, from Figure 4.2, it is very close. To obtain a more 
precise indication of how close the model forecasts historical usage, we can look 
at the actual and forecasted values for 1996. 

Table 4.1 shows the actual and forecasted values for 1996. Notice 
that the largest difference occurs in October 1996, with a value equal to 27.25 
‘kWhs. What this tells us is that our forecast for October 1996 is 27.25 kWhs less 
than actual consumption. Although this difference would appear to be significant, 
if we average all the monthly differences for the entire year, the forecasted values 


differ by only 4 kWhs. 


ay 


Table 4.1. Actual vs. Forecasted Electricity Consumption in Monterey 
(in KWhs) 


|__dJan-96 | -428.61177_ | 449.99478 | 21.383012_| 
Average | Monthly | Difference: | -4.3781491_ 
























By looking at the MAPE closeness-of-fit statistic, as illustrated in 
Appendix D, we see that the expected error in the forecast for a ten-year period is 
.0342. This tells us that the forecasted electricity values for Monterey are 
susceptible to approximately 3% error. Therefore, we can conclude that Monterey 
residents’ should consume 366 kWhs per month in 1997 (+ 3%).' 

3. An Analysis of Monterey’s Forecasted Gas Consumption 

a. Analysis of the Historical Data 

As with the electricity data, the gas data for Monterey, shown in 
Appendix E, displays strong seasonal effects. Figure 4.3 illustrates the 
deseasonalized (Y/S) data versus the trend (T). 


'’This figure is an average consumption per month for 1997, based on forecasted values generated from 
the model. 


40 


meer fee] ff 
“atl WN LM 


eesti. _| 


st 
| Cy 
pp | 


Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 





Figure 4.3. Gas Consumption (Monterey) Y/S vs. T 


Again, we see large deviations in 1993, 1994 and 1995. These 
deviations occur in the same periods as the electricity data and can be attributed to 
random errors. Because the errors occur randomly, they cannot be predicted. It 
should be pointed out however, by looking at the deseasonalized data, there are 
more fluctuations in the gas data than there were with the electricity data. This 
could be the result of temperature changes in Monterey. Because a majority of 
homes in Monterey are gas heated and few have air conditioning, gas consumption 
is more susceptible to random errors than electricity consumption. Other areas in 
which there are NFH may experience similar findings with electricity data during 
the summer months, due to air conditioning usage. 

Looking at the trend in Figure 4.3, we see that there is a decrease. 
This is consistent with our earlier assumption that over time, newer homes have 
been constructed and older homes have been upgraded. 

b. Analysis of Monterey’s Gas Forecast 

Figure 4.4 shows the actual gas consumption plotted against the 
forecasted consumption. Again, it would appear that the forecasted values match 


the historical data. 
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Figure 4.4. Actual vs. Forecasted Gas Consumption (Monterey) 


Table 4.2 lists the historical and forecasted values for 1996 
providing the individual monthly data, illustrating the specific differences from the 


model. 


Table 4.2. Actual vs. Forecasted Gas Consumption in Monterey (in therms) 


— 


59.102617 11.001872 
4.4734719 
3.370146 
-2.512547 
32.786594 3.4811046 
96 
96 












Forecasted Difference 








-1.656888 
-2.5617636 
-1.7275528 
-1.2828126 

Oct-96 31.482249 -4.2506718 
| Dec-96 | 59.980688_| 62.503834 | 25231455 _ 
|__Average | Monthly | Difference: | 0.600292 | 


All gas data have been converted into therms’” to allow easy cost- 
benefit analysis later in this chapter. Notice that the largest difference occurs in 
January 1996. Although this represents a significant amount when compared to 


the PG&E rate schedule, the average monthly difference over the year is only .60 


One Therm equals 100,000 BTUs. 
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therms per month. To put this into better perspective, the baseline usage in the 
summer, under the G-] and GM-1 rate schedule allows .7 therms per day before 
being charged above baseline rates. 

Assuming a 30-day month, the model’s forecast is higher than 
historical data by .02 therms per day. During winter the effect of this forecast is 
even smaller since the baseline usage rate rises to 1.4 therms per day under the G- 
1 rate schedule. Looking at the closeness-to-fit statistic, as detailed in Appendix 
E, we see that our MAPE is equal to 0.092. This tells us that the expected 
forecasting error is + 9%. Although this figure is higher than the electricity 
forecasting error, as discussed previously, we would expect more error in the gas 
data due to temperature changes. Therefore, using the forecasted figures, we 
expect the average monthly gas consumption for Monterey residents to be 40.77 (+ 
9%) therms in 1997. 

4. An Analysis of Marina’s Forecasted Electricity Consumption 

a. Analysis of Historical Data 

As with Monterey’s electricity and gas data, Marina’s electricity 
consumption shows the same seasonal effects and decreasing trend. Appendix F 
provides a detailed breakdown of Marina’s forecasted electricity consumption; 
therefore they are not included in this section. 

b. Analysis of Marina’s Electricity Forecast 

Figure 4.5 illustrates the actual and forecasted electricity 
consumption for Marina for the past ten years. Note that the forecasted values 
closely follow the actual historical data. This is a good indication that the 


historical data is predictive of future consumption patterns. 
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Figure 4.5. Actual vs. Forecasted Electricity Consumption (Marina) 


Again, looking at the actual values and forecasted values for 1996, 
we can better evaluate the accuracy of the model. Table 4.3 provides a detailed 


breakdown of the 1996 data. 


Table 4.3. Actual vs. Forecasted Electricity Consumption in Marina 
(in kWhs) 


| Mar-96_ | 410.49641_ | 41261524 | 2419 | 
| Jun-96 | 385.75991_ | 379.72763 | -6.032_— 
| Aug-96 | 361.12824 | 367.58015 | 6.452 
| Sep-96 | 390.63032_| 392.64898 | 2.019 
| Oct-96 | 395.26144 | 378.13267_ | -17.129 | 
| Nov-96 | 428.32647_ | 413.17111_ | -15.155 
|__Average | Monthly | Difference: | 1.193 | 













The average difference per month using the forecasting model is 
1.193 kWhs. Using the E-1 residential rate schedule, this amounts to a difference 
of less than $0.1589 per month. By evaluating the MAPE, in Appendix F, the 


expected forecasting error is + 4%. This is consistent with the error in Monterey’s 
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electricity data. We can thus say that the model is valid and can be used to predict 
future electricity consumption for Marina. Therefore, we expect an average 
monthly consumption of 412.612 (+ 4%) kWhs for Marina residents in 1997. 
5. Marina’s Forecasted Gas Consumption Analysis 

a. Analysis of Historical Data 

As stated in Chapter I], Marina’s gas data also show seasonal 
influences and therefore were an excellent candidate for the decomposition 
method. Appendix G provides the detailed decomposition forecast of Marina’s 
gas data. Although the number of customers from 1987 to 1996 has grown 
approximately 17%, the overall trend has decreased like the previous data. This 
tells us that some other factor, such as energy efficient upgrades, can be attributed 
with the decrease. 

b. Analysis of Marina’s Gas Forecast 

Figure 4.6 shows that the forecasted gas consumption for Marina is 
very close to historical data. Initially, this is a good indication that the model has 


the predictive feature that we desire. 
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Figure 4.6. Actual vs. Forecasted Gas Consumption (Marina) 
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To make sure that there are no unexpected deviations between the 
actual and forecasted values, an analysis of the 1996 data was conducted. Table 


4.4 provides the specific details. 


Table 4.4. Actual vs. Forecasted Gas Consumption in Marina (in therms) 


| Apr-96__|_-35.940852_| 33.509818 | -2.4310339__ 
| dun-96 | 30.108666_ | 26.767544 | -3.3411213_| 
__ Average | Monthly | Difference: | 0.9096288__ 






















Although the average difference per month is greater than Monterey, 
it is still not significant enough to make the model invalid. Using a daily baseline 
rate allocation of .7 therms in the summer and 1.9 therms in the winter, this 
difference would represent a 0.03 therm increase from the daily historical usage.”” 
Additionally, the MAPE, shown in Appendix G, is + 10%. Again, this is 
consistent with the amount of error in Monterey’s gas forecast. Based on this 
information, we can conclude that Marina’s gas model is accurate for forecasting 
purposes. The average monthly consumption for gas in Marina is, therefore, 
computed at 38.31 (+ 10%) therms. 

6. Summary of PSH Forecasts 

As demonstrated in the previous sections, all data used to forecast 
consumption demonstrated similar patterns. This includes seasonal effects and 
decreasing trends. Although, the random errors (or deviations) differed, the cause 


2° 30-day month was used for this calculation. 
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cannot be specifically identified to one event. However, the decomposition 
method smoothes out these random errors by using the sum of the square 
regression line as the foundation for the forecast. When seasonal effects are added 
back into the model, we have demonstrated that the forecasted values in all cases 
are predictive of future consumption patterns, given some acceptable error. 

Using these models, forecasts were developed for future years to establish a 
baseline consumption rate for the UHA concept. By comparing the baseline rates 
established for the UHA to the historical consumption rates of LMV residents, the 


potential savings can be analyzed. 


B. ESTABLISHMENT OF BASELINE USAGE RATES 

1. Determination of Electricity Baseline for the UHA Concept 

By using the forecasting models developed in the previous sections, we can 
now set a baseline electricity consumption rate for LMV residents. Table 4.5 
compares the forecasted values for 1997 between Monterey and Marina. 


Table 4.5. 1997 Electricity Forecast for Monterey and Marina (in kWhs) 


-49.714835 
-32.964702 
-25.138796 
-34.81245 
-25.257392 
| _Jun-97 | 327.55193 | 377.87885 | -50.32692 | 


Monthly | 366262903 | 406.22802 } 39.9651 | 
Average 
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From Table 4.5 we see that Marina residents consume more electricity than 
does Monterey residents. The average monthly difference is approximately 40 
kWhs or on a daily basis 1.33 kWhs. 

By averaging the two cities forecasted consumption, we can generate a 
reasonable UHA baseline rate. Therefore, for the purposes of this thesis, the 
average monthly baseline rate established for the UHA concept is 386.25 kWhs. 
Error is computed as the average difference between Monterey and Marina 
forecasted errors. Therefore the expected error is 3.5%. 

Zz Determination of Gas Baseline for the UHA Concept 
Using the same procedure as was used for the electricity baseline, the 
baseline rate for gas is developed by averaging Monterey and Marina’s forecasted 


1997 gas consumption. Table 4.6 illustrates the differences. 


Table 4.6. 1997 Gas Forecast for Monterey and Marina (in therms) 


68.886418 | 71.253993 | -2.3675758 
1 



















0.8262882 
8.4332088 
§.8771235 
4.352406 


Monthly 


Notice that the differences in gas consumption are minimal. The average 







monthly difference is only 2.656 therms between the two cities. Using the average 
monthly value between the two cities, the baseline rate for gas consumption under 


the UHA concept is established at 38.74 (+ 9.5%) therms per month. 
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C. COST-BENEFITS ANALYSIS 
ir Cost of Implementing the UHA Concept in LMV 
In order to implement a monitoring program in LMV, two events must 

occur. The first is the installation of meter bases, to facilitate the mounting of an 
electricity meter. The second event that must occur is the installation of gas 
meters and the associated piping to allow monitoring. Because this thesis is based 
on the total outsourcing of utilities to PG&E, the Utilities Company incurs some of 
these costs. 

a. Electricity Meter Installation Costs 

Based on engineering estimates, the cost to install a single position, 
4 terminal, 100-amp meter socket, the standard residential home socket, would be 
a total of $144.00 per installation (RSMeans, 1997, p.182). This cost includes the 
material at $27.50, labor at $75.00 and includes overhead and profit. The Navy 
would be responsible for the cost of this installation. PG&E would provide the 
meters at no charge, although they would make up for the cost of the meter and 
personnel to monitor the meters through the standard E-1 residential rate schedule. 
Total cost of metering LMV would be a one-time charge of $75,576.00. This 
figure is based on 606 total homes in LMV with the 102 Wherry units already 
upgraded with electricity sockets. 

b. Gas Meter Installation Costs 

Generally, gas meter installation requires underground piping from 
the street to the house. Since all homes in LMV are equipped with gas, this 
requirement is not necessary. Additionally, since PG&E owns all gas equipment 
from the street to the house, they would bear the cost of installing meters in 
individual units (Morse, 1997, Interview). Again, PG&E recovers the cost of 
meter installation and monitoring in the rate schedule. Total initial cost to the 


Navy would then be $0.00. 
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Di Savings Generated from Implementing a UHA 

a. Electricity Savings 

Using the E-1 rate schedule and the forecasted baseline consumption 
rates from the previous sections, we would expect the total electricity charge per 
house to be approximately $565.00 annually. Total cost to the Navy based on 606 
occupied homes would be $342,390.00 per year, under the UHA concept. 
Appendix H provides the detailed cost breakdown for electricity and gas using 
PSH forecasts and rate schedules. 

Comparatively, using the LMV 1997 forecast, which assumes no 
incentive system as detailed in Appendix B, we would expect the total electricity 
charge per house to be approximately $689.35 annually. Appendix I provides the 
specific calculations. Using the same 606 homes, the total cost to the Navy under 
the existing system would be $417,746.00.7' 

Annual electricity saving generated from switching to a UHA 
concept is approximately $75,356.00. Therefore, the payback period for 
installation of metering boxes is essentially one year. In light of the Navy’s Year 
2005 goal of reducing energy consumption by 30% per square foot, 
implementation of the UHA concept could generate a reduction in electricity 
usage by 54.1% per square foot/per month. 

b. Gas Savings 

As stated in Chapter I, NPS is charged the GM-1 rate schedule for 
gas utilities provided in LMV. Under this schedule, the charges are the same as 
the residential G-1 schedule; with the only difference between the two being the 


baseline quantities. Using the GM-1 and G-1 rate schedules, the summer baseline 


“lit was not feasible to determine the exact breakdown of individual costs under the special rate schedule 
for electricity without detailed monthly summary bills from PG&E. These bills were not available for 
analysis. Costs include a user fee, demand fee and energy fee. Instead, an average cost was determined 
from the DEIS II reports, by totaling annual consumption and dividing this figure by annual charges. 
Charge per kWh was approximately $0.069. 


50 


quantity is .7 therms per day. However, during winter, the baseline quantity for 
the GM-1 rate schedule is 1.4 therms per day as opposed to the G-1 baseline 
quantity of 1.9 therms per day. Simply stated, during winter, NPS pays above 
baseline rates faster than the PSH residents do. 

As illustrated in Appendix H, the expected average monthly gas 
charge for PSH residents is $28.20, for an annual cost of $338.40. Using this 
baseline consumption rate, the total annual cost to the Navy would be $205,070.40 
if the UHA concept were instituted. Conversely, using the LMV gas forecast, 
Appendix C, under the current system, with no incentive for residents to save the 
average monthly charge per resident is projected to be $54.73. The total annual 
cost under the existing system is $656.79 per resident. Based on 606 occupied 
units, the Navy’s bill would be $398,014.74 per year. 

Total gas savings from adopting the UHA concept is $192,944.34 
annually. Additionally, gas reduction per square foot/per month is estimated to be 
45.9%. Savings would be immediate, since there are no up front charges 


associated with switching to a monitored program. 


>I 





V. SUMMARY AND CONCLUSIONS 


A. SUMMARY 

Chapter I outlined the Department of the Navy’s energy strategy, with the 
goal of reducing overall energy consumption by 30 percent per square foot by the 
year 2005. As was shown in Chapter II, the average consumption of electricity 
and gas for LMV residents is generally two to three times higher than the PSH 
residents’ consumption. Because the NFH resident does not pay for utilities, there 
are no real incentives for the NFH resident to reduce overall consumption. 

Given a finite amount of resources, PSH residents will generally employ 
some type of energy reduction program. The energy consumption data for the 
cities of Monterey and Marina presumably reflect this rational behavior. 
Therefore, it 1s logical to use the PSH consumption patterns of electric and gas 
utilities as a benchmark to evaluate any incentive programs targeted at NFH 
residents. One recommendation, and the focus of this thesis, was to institute a 
Utility Housing Allowance based on the local PSH consumption rates. NFH 
residents would then use the allowance to pay the utility provider directly. Any 
usage of electricity and gas above the baseline established for the UHA would be 
paid “out of pocket” by the NFH resident. 


B. CONCLUSIONS 

This thesis explored the savings that could be generated by instituting a 
UHA at the Naval Postgraduate School’s La Mesa Village housing complex. 
Using past consumption rates of gas and electricity, and then generating a 
forecasting model to predict future consumption, a comparison was made between 
LMV and PSH residents. Chapter IV demonstrated that, by instituting a UHA 
based on PSH consumption, the Navy could save approximately $268,300.00 


annually. Although there is a one-time charge of installing meter boxes in existing 
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homes, this cost would be recouped within the first year from both electricity and 
gas savings. In addition to the UHA concept reducing overall costs to the Navy, it 
is assumed that residents will become more conscious about energy usage, 
therefore, meeting the Navy’s goal of a 30 percent per square foot reduction. 
Table 5.1 provides an illustration of the total reductions that could be achieved by 
implementation of a UHA based on 1997 forecasted values per month. 

Table 5.1. Energy Savings per SQ. FT. 


Gas Savings per SQ. FT. 











Theoretically, the overall savings that could be generated from 
implementing the UHA concept is 50.0 % per month in 1997.** Of course there 
may be NFH residents that exceed the baseline rates established, but it is also 
assumed that others will be below it. Therefore, in the first year alone, LMV 
residents would meet the goals set by the Navy. 

Although this study focused on the Naval Postgraduate School’s family 
housing area, it is assumed that similar inefficiencies in utility consumption are 
being demonstrated in other NFH areas. Therefore, the benefits derived from 
implementing a UHA concept are potentially significant when applied to all NFH 


residents. 


C. RECOMMENDATIONS 
The following actions are recommended: 


e Immediately implement a Utility Housing Allowance concept based 
on the local Public Sector Housing consumption rates. As 
demonstrated in this thesis, doing so will dramatically reduce the 
overall energy costs currently being paid. 


**Figure derived from the average savings between gas and electricity, based on 1997 forecasted values. 
Additionally, SQ. FT. of LMV homes derived from the average of all home sizes in LMV. 
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. Implement the forecasting methods developed in Chapter III to 
assess the differences in NFH energy consumption and PSH 
consumption. 


: Implement a monitoring program for gas and electricity. Although 
the Navy is responsible for some costs, as outlined in Chapter IV, 
generally, the Utility Company subsidizes the bulk of the costs. 


" Require all residents of NFH to attend energy conservation seminars. 
As stated in Chapter I, the current energy awareness programs do not 
target individual residents. Often conducted in a lackadaisical 
fashion, these programs are generally not implemented to their 
fullest potential. Joint training with representatives from Naval 
Engineering Facilities Command, Western Division (WESTDIV), 
Public Works, Housing, and Residents, can foster new and 
innovative solutions to reducing overall energy consumption. 


a This thesis assumes that if the UHA concept were implemented, PSH 
rate schedules would be charged to NFH residents. With the 
implementation of utility deregulation in the State of California, 
request that WESTDIV examine the feasibility of obtaining a special 
rate schedule for NFH residents, under the UHA concept. 


D. FOLLOW-ON RESEARCH 

The study of implementing a Utility Housing Allowance as an incentive for 
NFH residents to reduce energy consumption has generated a number of related 
issues that were not addressed in this thesis. These issues may serve as possible 
topics for further study. 

Although this study proposes the UHA concept to reduce consumption of 
utilities, the thesis did not explore all the possible incentive programs that could be 
implemented. One possible research topic might be to determine the effectiveness 
of monitoring programs that are implemented and conducted by the various Navy 
Commands. Since the utility provider will not pay for these costs, this study 
should include the cost of installing meters and the personnel to monitor the 
program. It should also include the most cost effective monitoring systems, such 


as telemetry type meters versus personnel monitored meters. Additionally, a 
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procedure to enforce compliance would also have to be analyzed. After 
determining the specific procedures for implementing this system it could be 
compared to the proposed program, as outlined in this thesis, to determine the 
most cost effective alternative. 

As stated in Chapter I of this thesis, due to the scope and time limitation, 
the efficiency of individual homes between PSH and NFH were assumed to be 
equal. As a means of reducing energy consumption and ultimately costs, a study 
determining the efficiency of NFH compared to PSH would be extremely 
beneficial. 

A detailed analysis of the energy requirements for different family sizes 
would also be beneficial. Although this thesis used the aggregate PSH home and 
compared it to the aggregate NFH home, it did not specifically address the 
individual energy needs based on family size. If the energy requirements based on 
family size are significantly different from the findings in this thesis, then the 
baseline rates established in Chapter IV may have to be adjusted. 

Because of time limitations this thesis did not research the laws and 
regulations that might preclude the implementation of the UHA concept. A study 
that researches any restrictions with regards to the UHA concept would be 
beneficial. The research should detail any modifications to existing laws and 
regulations that would be required to allow the implementation of the UHA 


concept. 
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—Deose | 96 [975157075 | 762.681952 | 127850043] 1.12040636 | 670.360177 | 626 185525 | s25.663514 | 45 4935609 | 0.053468799 | _0.053468100 
[Fe5s | 96 | 715.013760 | 747 46823 | 0.95656073 | 1.07114737 | 667.521377 | 626.225606 | 685,009386 | 169 995616] -0 192069407 | ~0.192083407 
wars] 36 | 760 76078 | 739.925152 | 1.08080952 | 1.06602123 | 722 106027 | 626.245647 | e80 795300 |-111 orastal 0 126030086) —0.126030054 
agras | 100] 724.141603| 732.9525 | 0.9678789 [0.96753952] 733 278608 | 62s. 265686 | 615.970026 | 97.6264206] 0 112508963] 0112536053 
Ways | 101 [676081121 | 729.703110 | 082764701 | 0.95281123 | 710.508172 | 626.265728 | 767.204306 | -110.313204] 0.140116854] _0.140116854 
sures | 103 [esa 161582 | 718-500094 | 0.91045436 | 0.89087076 | 742.630645 | 626 325809 | 727.886243 | 727247112] -0.101286035] _0.101286035 
aug-95 [108] 654.161582 | 725 789685 | 0.90131008 | 0.s02e6722 | 724537916] 62634565 | 746.080577 |-91.9190443] -0.12320257 | 012320257 | 
sens | 105 | 710.44985 | 728.45197 [0.97528716 | 0.96908026 | 733 110080 | 62636569 | 600.803139 | 90.3732603] 0.112660807| 0112850897 
yosr05 [106 | 690.672874 | 726 832296 | 0.94764207 | 0.98887782 | 688 405676] &p6.385031| 617 206126] -126.56325 | -0.15406762 | 015486762 _ 
T"Noves | 107 | 206:28712 | 730.353602| 1.103975 | 1.09315560 | 772.035626 | 626.405972 | 062.070012 | 5 7776904] 0 064702076] —0.064702276 
bec9s | 108 | re19st227| 732.36201 | 1.06768219 | 1 12040626 | 697.917501 | 676.426012 | $25.932967 | -143.96173 | -0 155400088] _0.156400088 
sane [109 | 629.111709 | 735 995112 | 1.12651796 | 1.05660817 | 724 626913] 826 e4605a | 673.204032 | -44 1973223] 0 050603504] 0050603504 | 
[Feo6 [110] 781,078062 | 7e1.066131 | 1.06768761 | 107114737 | 738.53429 | 826 466093 | 685 266082 | 94 1879202] 0.105364932| _0,106304902 _ 
Mere] 111 | 757610333 | 746.010375 | 1.01554992]| 1 06607125 | 710.689725 | 626.486136 | 081.051763 | -123 44143 [-0 140106895] _0.140106809_ 
sura6 | 114 | 682.194179 | 759 068251 [0.91189979 | 0.96046436 | 720.687002 | 826 546256 | 793.86822 | 101.674081|-0.128074204] _0.120074204 _| 
[ws [115 | roraorzse| [|__| 0.88087076] 203 077217 | 826 se6zee | 728 096081 | 20.6908429]-0.078017659] _0.026617659 _| 
[aug-s6 | 116 | 722.620287) | | 0so2eer22| 800 361655 | 626.586337 | 746.297704 | -23.677407 |-0.031726401] _0.031726091 
[sepes_| 117 | 760.6526e4] | 096908026 | 764.914442 | 62s.606377 | 601.056103 | 1o.<032484] 0.050437671] ~0.050837671 | 
(—oe-96 | 118} e13.e0865| | 0868827021 a02.011091 | e26 626016 | 617 «73048 |-3.57529722| 0.004373502| _0.004373592_ 
T"Newse | 119] 798.686592| | [11043186551] 765.6378 | 926,645458 | 662 320877 | 63 6350851] -0.073795366| _0.073795366 | 
venat fas | | | | | | | | camer 
A= oo al = |. | | 
Were Eo ee eee 
Pxaiean oo) eee a 
ee. hk i ee es 
i. =  _ aa. i | 
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APPENDIX C. LA MESA VILLAGE GAS CONSUMPTION PER HOUSE 
(AVERAGE) 


| Mortn | Period | oY | MA | yma | os | ws | tt vets _| 
| jans7_ | 1 2osezscas] | Cd 1.59672706 | 128.280299 | 116.110184 | 185.396273 | 19. 0. 


3 
3 
| 
& 


é 
8 
“ 
g 


| Feos7 | 2 | 1asecseo7| | st 1.51305989 | 29.0024233 | 115.755893 | 175.145509 | -40.4795114| -0.23111992 | 0.23111 
| Mare7_ {| 3 | 13esaoes7] | 1. 19155073] 116.605079] 115.401482 | 137.50672 | 1.43414653 | 0010429648 


| Ape87 | 4 | 13a.saoes7] | _ 1.04215661 | 133.220526 | 115.047132 | 119.897128 | 1 
| May-87 | 5 | ereieosog] | 0.87050034 | 93,7509417 | 114.692781 | 99.8401045 
| suns7_ | 6 | asvaco |] 82023724] 108.35242 | 114.3843 | 93,7806385 | -4. 
11.1 

| Aus? | 8 __|_ 68976009 | 108.131253 | 063789152} 0.624127 | 110.516746 | 113.629728 -1.942884 
| Seps7_| 9 __| 65.26a0226 | 108.514749 | 060142097 | 0.66126378 | 98.6a58978 | 113.275378 -9.64088194| -0.1287 
| oct-e7_ | 10__| 81,3290128 | 107. 149377 |_0.7590246 | 0.70126909 | 115.974045 | 1 140967 
115.949667 
| Oecs7 | 12___| 143748193 107.678031 | 1.33496163 | 1.38065237 | 104.116139 | 112.212325 
| Janse | 13 ___| 178. 763868 | 107.324327 | 1.66582799 | 1.59672706 |_111.96896 | 111.857974 
| Febss | 14 | 152.480489 | 106.821029 | 1.42743888 | 1.51305989 | 100.776241 | 111.503624 | 168.711661 | -16.2311717| -0,09620658 | 0.09620858_ 
| Mass | 15 __| 130.330276 | 106.649682 | 1.22203863 | 1.19155073 | 109.378705 | 111.149273 | 132.430997 | -2. 10972131] -0.01592066 | 0.01592964 | 
| Apres | 16__| 114.782529| 107.109443 | 1.07163782 | 1.04215661 | 110.130425 | 110794922 | _115.46565_| -0.68313063} ~0.00591631 | 0.00591631 | 
| Jungs | 18 | 84.1586418 | 108.547077 | 0.77531928 | 082023724 | 102.602805| 110.0862 | 90.2068179 | -6.13817611] -0.0679777 | 0.067977 | 
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sy 


a 


KIB 
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g 
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| Dece8 | 24 | 145.832383 | 112.60516 | 1.29507728 | 1.38065237 | 105.625707 | 107.960116 | 149.055389 | -3.27300645] -0.02162268 | 0.02162288 | 
|_vango_ | 25 209.255625 | 112.442254 | 1.86100525 | 1.59672706 | 131.052845 | 107.605765 | 171.817037 | 37.4385882 
| Febos9 | 26 | 183.697686 | 112.255804 | 1.63641908 | 1.51305989 | 121.408073 | 107.251414 | 162.277813| 21.4198729 | 0.13199508 | 0.13199508 | 


| Mar-e9 | 27 | 144.569699 | 113157268 | 1.27759977 | 1.19155073 | 121.320034 | 106.897063 | 127.373273 | 17.1964252 | 0135008112 | 0.13500811 | 
| Aprsg | 28 __| 91.5978276 | 113.053946 | 081021345 | 1.04215661 | 87.8925749 | 106.542712 | 111.034192 | -19.4363641| -0.17504846 | 0.17504846 | 
|_sunso | 30___| 92.5106111 | 112.637488 | 0.6213128 | 0.82023724 | 112.785187 | 105.824011 | 86.8089972 | 5.70161387 | 0.065679988 | 0.06567999 | 
|_Juso | 31__| 59.924239 | 110719375 | 0.54122631 | 0.56840697 | 105.424885 | _ 105.4796 | 59.9553736 | -0.03113458] -0.0005193 | _0.0005193 | 
|_Sepso | 33 __ | 833067105] 109.98788 | 075741718 | 066126378 | 125.981057 | 104.770058 | 69.2812402 | 14.0254702 | _0.20244254 | 020244254 | 
| ones | 34 __ | 71.8360841 | 110.642676 | 064926181 | 0.70126909 | 102.437231 | 104.416608 | 73.2241396 | -1.38807548} -0.01895653 | 0.01895653 | 
| _Deceo | 36 __| 149.483517 |_112.17032 | 1.33264768 | 1.38065237 | 108.270206 | 103.707906 | 143.184566 | 6.29895087 | 0.043991829 | 0.04399183 | 
|_Jan-90_| _37__| 159.569775 | 111.609339 | 1.42971705 | 1.59672706 | 99.9355359 | 103.353555 | 165.027419 | -5.45764406| -0.03307114 | 003307114 | 
| Fer-s0 | 38__| 211263749] 110.874675 | 190542835 | 1.51305989 | 139.626825 | 102.999204 | 155.843965 | 55.4197833 | 0.355610711| 035561071 | 
| Mar-s0_| 39 121.567554 | 109.504866 | 1.11015664 | 1.19155073 | 102.024656 | 102.644854 | _122.30655_| -0.73899645] -0.00604217 | 0.00604217 | 
| Apr-90 | 40 __| 130.315062 } 108.400017 | 1.20216828 | 1.04215661 | 125.043647 | 102.290503 | 106.602723 | 23.7123301 | 0.222436522 | 0.22243652 | 
|_May-90_| 41 __| 96.1769563] 108.52806 | 0.88619439 | 0.87050034 | 110.484688 | 101.996152 | 68.7354549 | 7.44150342 | 0.08386167 | 0.08386167 | 
| Jur90_ | 42__| 843716246] 109.91752 | 0.76759082 | 0.82023724 | 102.862465 | 101.581801 | 83.3211766|_1.050448_| 0.012607215] 0.01260722 | 
| Ju90_ | 43 54 5996684 | 112. 183632 | 0,48669006 | 0.56840897 | 96.0573526 | 101.2745 | 57.538388_| -2.93871966] -0.05107407 | 0.05107407 | 
| Aug-90 | 44 __| 56.1514004 | 112.553162 | 0.49888772| 0.6241227 | 80.9685272] _100.8731_| €2.9571917 | -6.80579129| -0. 10810189 | 0.10810189 | 
|_Sep-so_| 45 | 62.7386549| 113.112696 | 055465519 | 0.66126378 | 94.8768957 | 100.518749 | 66.4694081 | -3.7307522 | -0.05612737 | 0.05612737 | 
| _Oct90_ | 46___| 65.8877581] 114.953676 | 0.57316791 | 0.70126909 | $3.9550294 | 100.164398 | 70.2421964 | -4.35443838] -0.06199177 | 0.06199177 | 
| _Nov90_ | 47__| 114.721677 | 115.847443 | 0,99028234 | 1.03005322 | 111.374514 | 99.8100473 | 102.809661 | 11.9120165 | 0.115964759 | 0.11586476 | 
|_Dec-90_| 48 __| 173.809198 | 117.338967 | 1.48125739 | 1.38065237 | 125.889183 | 99.4556065 | 137.313743 | 36.4954552|_0.26578152 | 026578152 | 
|__Jang1_ | 49__| 189.630779 | 118.871673 | 1.59525625 | 1.59672706 | 118.762175 | 99.1013457 | 158.237801 | 31.3929784 | 0.198301145| 0.19639114 | 
| Feoo1 | 50 __| 190.071958 | 119.787626 | 1.58674117 | 1.51305989 | 125.620908 | 98, 7469049 | 149.410118| _40.66184_| 0.272149173| 027214917 | 


[Mars | 51__| 156.192476 | 120184433 | 
| Apro1 | s2__| 139.868663 | 120.334662 | 1.1 1,04215661 98. 0382933 


i 


0. 24.151095 | 97.6839425 
duns | 54 108.27136 | 119.452908 | 0. 
: 96.9752 12,3637268 122429983 


= 
Oo 


, 
| Augst | 56 __| 65.2488006 | 115273784 | 056603338 | 0.6241227 4.94551845 
112202014 
| Octsi | 58___| 69.0672874 | 108648497 
| Nowoi | 59 | 111.603 _| 106.417249 | 1.04873037 | 1.03005322 | 108.346829 | 95.5578377 | 98.4206584 | 13.1733416 | 0133835084 | 013383508 | 
| Deco1 | 60 __ | 155.705658 | 107.451103 112.776874 
108.095 122 
106.734821 944947854 
106.112354 1.19155073 
|_Ap.o2 | 64 | 97.1962332 | 105.788442 | 0.91877932 | 1.04215651 
| May-s2 | 65 __| 97.1962332] 104.501671 | 0.93000262 | 0.87050034 
0.82023724 
| ses2 | 67 __| 47.2517609 | 88.2275012 


68 0.6784749 
| _Seps2_{ 69 | 60.6392527 | 69.2092759 | 0.87617233 | 066126378 | 91.7020626 | 92.0143298 | 60.8457437 | -0.20649098| -0.00339968 | 0.00339368 | 
| _Octo2 | 70 ___ | 63.818782 | 626562508 | 1.01855411 | 0.70126909 | 91.0046963 |_91.659979 | 64.2783102 | -0.45952812| -0.00714904 | 0.00714904 


° 
e 
8 
J 


| 
| Dec-S2_ | 72 | 34.7770526 | 47.6041968 | 073054594 | 1.38065237 | 25. 1888553 | 90.9512774 | 125.572096 | -90.7950436] -0.72305111 | 072305111 | 
1,00711583 | 1.59672706 , 
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—_ 
oa 
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i! 
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“wares | 75] s1ossoees | 3606956979 | ossss0se7 | 1.19155073] 26.0711236] 69 986225 | 107 10808 |-76 0413126] -0 7os05064 | 0,70806064 
“apras | 76] 22380610] 31 0460489 | 0 72277340] 104216661 | 21.5515642 33.3063165 
way-ss | 77 | 19.2807306 | 26 2200748 | 0 73451627 | a7asoas4 | 22 1240096 
Targa | 78] 13 3616826 | 25 0686147 | 056376055] 0 €on2372—| 16.2556e6 | 666251726 | 72 6577147 | -£0.518052 | 061687797 | 081687757 | 
[ws | 72] 12.300683 | 36 7072201 o.3060451 | 0 56840687 | 21 6129681 | 60.4708216 | 50 2674314 | 37 Bse7ee4] 07504005 | 07554805 | 
Apso |e | 152190589 | 6116572509 024673580] o62atz27 | 2as7st00 | 98.116471 | 54.9554001 | 39 7aza312| -0 7oxa7825 | 0 72537625] 
[oers3 | €2 | 15:3670506 | 73 5512065 | 0.18130511 | 0 70126000] 19.0252060] a7 407768 | 61.206067 | 47.9545 44] -0 76750051 | 0 7e7500611 
"Nowss | 63] 2006041200 | 73.6058489 | c.26086848 | 1 03008222 | 20.0418006 | 67 0534168 | 69.6698541 | 69.0056552] -0 76077584 | 0 76877564] 
bec-ss | 84] 98-7700871 | 73 9674582 | 0.5243013 | 1.38068207 | 28 0867857 | 65 6900676 | 119.701273 | 20 so316s0] -067604262 | 0 67604702 | 
Tiana] 65] 982.151687] 76.s20005 | 460160680] 1 58672706 | 270 546075 | €5.344717 | 137 e58046 | 21a 200001 [1554250040 1.55425005 
(Febs4_|__68 _ ] s19.030058 | 60 9417137] 3 90151508] 1 51205060 | 270.a52804 | 65 9500660 | 130.108675]| 186 92a60 | 1.45205052 | 1.45208250| 
wares | 67 | s1.0«aeszo | 94 9058007 | 0-56612875 | 1 19155073 | 26 0560661 | 65 6360154 | 102 os0856 | 70.o598003{ -0 69670796 | 069570798 | 
Apes | 68 | 22.4300618 | 69 190061 | 0.25158842 | 1 04215681] 21.5515642 | 85:2616547 | 66 6768503 | 05 4375606) -0 7475611 | 0747526111 
[unos |__ 80} 20:5600866 | 107.658211| 0.1910549 | o.g2cas726] 25 0757397 | 64.57ze631| 69 260804 | 48.0016366) -0 7005017 | 07036017 | 
[suse | 61] 687701155 | 104 939006 | 0 6a627523 | 056840687 | 117 468855 | 66 2166123 | 47 6704459 | 16 8905606 [0 390606722 | 0.39460672| 
[Aus | 92] 657701155] 97.650588 [.0.76197405] ogzatze7 | 105.062359 | 63 8642615 | 52 2475806 | 14 228680 | 0.27605082% | 0.77505083| 
T Seps4_| 03 | 65 1469801 | €2 8712067 | 0-79618261]| 065126975] 100,cs0246 | as S02er07 | 55 2220794 | 10.9243007 | 0 19782687 | 0 1978687 
[cers4 | 96] 77-3856906 | 69 9243911 |0-65050888 | 0-70125000 | 110.355000 | 63 1555599 | 56.3144239 | 19 0724057 | o.2270s5—61 | 032709565 | 
TNowse| 95 | 133.129078 | 96 2678860 | 1 36261017 | 1.0a00sae2 | 129.248243 | e2.8012001| —65.280860 | 47.s208264| 0 Se09T009 [0 56091009] 
[pecs] 86] 192.0168 | 101.302401 | 1 s0aes2]| 1 a806sza7 | 139.72672e | 62 4468565 | 113,80085 | 7a 0863409 | 0694773035 069477324 
Feb es | 98 | 123,020007 | 56 9601056 | 1.24280105 | 1 51208080 | 61 3107316 | 61 7351567 | 123.674727 | 0.64671950| -0oosezse | c.0oEeR2 | 
Twaros | 99] 112.750192 | 99.4515692 [1 13381000] 1 1915507 | 96 eno3055 | 61 seaense | 26 9720001 | 15 7esDs04 [0 167790067] 0 16779057| 
Tages | 100] 110.005629 | 96 0373686 | 1.122078 | 1.04215661 | 105.555756] 61 o7ees51 64 aassae | 25 seao460 | 0302688773] 0:30068077| 
[ayes | 101] 65:7255868 | 95 2ta60%3 | 0.90020188] 0.87050006 | 98.«785221 | €0.6751043 | 70.2277056]| 15 4978613 | 0 220580408 | 0.22058044 
Tunas | 102] 75:7510895 | 69 9450070 | 0.04279517 | o.szazs72a| go 264761 | 60.3207595 | 65 e807 | 9 67895066 | 0.149940135] 0.14004013 
[595 | 103] 226674577 | 65 3080462 | 0.02626406 | 0 se8anee7 | 3 08769232 | 70 ec6a027 | 45 4504604 | 43 1667146] -0.9501304 | 09501304 
Taupes | 104 | es os0ss64 | 65 a0asae0 | osnaz7ata] o.zatza? | 196.20086| 7e6r20519| 49.6576N9 | 35 39n0459 | 07 12426674] 071242697| 
ce-85 | 106 | so.ss0erz2 | 6a 9685607 | 06048062 | 0 70126000 | 72.2831110] 7B 2033605 | $5 sazaa0e | 4 64056856) -0.08000015 | 0008000818) 
T0085 | 108} 107.267276 | 60 sexzess | 1 szassaza| 1 30065207 | 77 esct6e | 781946487 | 107 959827 |-0 69094846] -0 00641306 | 000641305) 
Tianas | 109 | 131.048760 | a2 656075 | 1 sa2teses | 1 59572705] e2.07 11696] 77 ea0za70| 12428071 | 675s57e08| _a05ess | _o.05a36 
TFebs6 | 110} 103251031) es.esest08 | 1.25azz0« | 1.51205000] 68.2300855] 77 4850471 | 117.240679]-13 9606483] 0.11003 | 0.11603 
Twarss | 111 | r10.096055 | eo.22276 [1 308267261 1.10156073] s2 sassaze| 77 1318053] 91 9062087 | 16.1296882| 0 19726 | 019725 _ 
Tapeas | 112” | 95 3828516 | 63 1767655 | 1.10081651| 1 0«21s661 | 94 400106 | 767772455] eo.oTse17 | 1e.s58sGe2| 020057 | 022957 
Tway-26 | 113} 60.4110869 | 64 7350275 | 077242543 | 0.67050034] 69.208065 | 76.4226047 | 65.5261557 | 6.1 1505668] 0.09122 | ~o.09182 
Twines | 114 | 68.2600862 | 05 767073 [o.70570056]| o.s2no3720] e3.z210386| 76.0685430 | 62.3042807 | s.0567«249] 0.09803 | 0.09409 
sass | 115 | seaaa7sos] ‘|__| osesa0ser | 05.0164722] 75.7141901 | <a.0a6e745 | 11.426276 | 026560 | 026550 _ 
“naps | 116 | s2.600055| | | ogzaraor | ea.c5a7sse] 75.2506426] «7 0337605 | seor16s01| 0 12308 | ora 
sepss_| 117] s6.74a7007| |] 065126578 | 05.6125172] 75.0064016| 49.506615 | 7 14620464] 0.14008 | o.14408 
ones | 118] 75:7a5am00 | |] 070126000] 108 or2ae0 | 746511408 | S2.0506976 | 23 seszee6 | 0.44690 | 044600 _ 
TNowss | 119] 105019807] |__| r0xcosaz2] 102928606] 7420679 | 76.5206477 | 204901607| 038504 | 0.38504 _ 
[bess | 120 sirzarecz[ |__| 1 3808207 | 6a 910462] ra.seaaaee | 102.088000| 15.1430083| 074653 | ovaes | WAPE | 
ans? [asd Cd S*di meres | Sum=___ 316470175 | 026372515 
ree? | ize [dan |__| ra zsarare | 10. 0070ar 
[I . 
ae 


| Month | Peiod {oY | oma | yma | os | ows | ot | vets | error _| Percent Error| Absolute 


| Maer fo 123 | 1.19155073 | 
a A ee ee . 
May-o7_| 125 [| TTC s70sosa | 72. 1706852 | 62.8246059 
pisns7 | ie fC senza} | 77.8163344 | 58.9064221 | 
_osus7 faz fC Sspaccc7] | 714619836] aostosecs} 
| Auo7 | ize | TT stze7 | 711076328 | aasroces {| 
| _seps7 {| 179 |  ceizez7e| | 70.753282 | ae.7ecsezs| 
| octo7 [130] Ci onzgo09 | 70.3089312 | 4o.3easoas| 
| Nows7 {131 ft cz00szzz | | 70.0445804| 72 1496456] 
| deco7 | 12 | Tt 38065237] | 9. 902206 | 962179803] 
pivanse | 133 ft sze7e70s| fe. zaseves| 110710674} 
| Fens | 134 ft tst305069f | 68.981528 | 104g7aies} 
| mace | 135 ft. t9ts5073] sf 08.6271772] 81.7727620| 
| Apress | 36 Td tnt | 68.2728264] 71.1500771] 
L Mayss | 37 ft Cf s70soosa] sf 67.9184756] 59.120056 | 
Liunss | 13a fT z0z372q] | 7.641248 | s5.atestis| 
p_vucs | 9 fsa ane7 || 67.209774 | 38.2025037 | 
| Auge [| ado fd satzz7 | 65.8554232 | 41.7250875 | 
|_| 68.5010724 | 43.9747507 | 
| | i 5.146726 | 46.388651 
| Novos f 143 ft czosaza || 65.7923708 
. | | 65.4380201 | 90.3471571 | 
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Seasonality Calculation 


Tse T= Tos [2 [= | = | © | © | wag | Ajaa 
[15100825 | 142971708 | 1.55826625|| 1 s1en66s | 100711869 | a ore0ses| Tsrezrae2] 1 sazresea6| 1.558Te697 | 159672706) 
142742886 | 1 63641608 | 1 90542805 | 1.50672117 | 1 48951015 | 0.69002506 | 3 94151506 | 1. 2a2e0135 | .Z5422<008] 1 a7e5ee2 | 1.57205800 
[12775997 | 1.11013664 | 1.29960864] 1.07096748 [0.69600801 | 020512675 | 1.13981000] 1 saRz67265 116278722 [1 19185073 
sorvesre [ osraroas | aztec |x 16seze | one ree o7e2rrons | ozsrssea| x tzores [x scsresta| oroce2s | worse 
[o.2es7e | 068615430 [0 see08047 | o.s2008262 | 0-73451627 | 0130362 | 0 soaz0188 | 0.712405404] oe4oss422 | 0 67050096 
ss1e7e| oaz1st2s | 0.767seor2 | 0.638226 | 1 4520e508 | 0, 56976065 |0,1010549 | a.4279617 | 0 7957a2s7a] o.so0eaas | 062075724) 
116 [054127607 | 0 aasese0s | 0 s7assse | 053656725 | oese4st | o6s607523| oceze«s6| | 0.86469009 | 0 56840597, 
[o1szsesess | 0 9888772 | 0 5600028 | 067647491 | 0.24679569 | 0 76182405 | o.seez7era| | oeos06195 | 06241277 
726258 | 07741716 | 056465518 | 06205443 | 067617233 | 0 39047483] o7astezst| o6sTs==7 | ____] 064590877 | 065126376, 

[osaszsre1 | 0 s7are7et | ossesece] 101656411 0 16739511 | ogsose6ss | o.soaseee2| | 068434671 | 070126800 
[o.sosgees | 0 990ze2s4 | 1 04873037 | 152714252 | o-2e0460a8 | 1 20267017 | a.1199530| | s.o0sre0s2 | 1 030058221 
[1 sezce7es] + 8125726 | 1 aas0enes | 0 raceeso4 | o.szaaors [1 oasesea| 1.22eseezs| [1 s47aa073 | 1 36055237 
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APPENDIX D. MONTEREY ELECTRICITY CONSUMPTION 
PER HOUSE 
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onan ee 





oe 
+ Pat 0% afe 
so ogeter eos ae oat 


ao % 
| 1.22062332 | 370.934415 | | -0.03286811 | 0.03286811 intercept | 383.678456| 


eo aa ale ate ater a ole eee ate a ate eta a are ete noe adie een Sag ay etn ate a noe Bate ata ata a ate ele ae ata Pe ees eee ee ee ne eee Bee no ee oe ee nee a Beese ele nse on og sae eB ele nes ne eR te ge Be ee en enn oe 


| | ee 6 

Feber | 2 | e44.s6ezee| | __] 1.108060 | 306. 445732] 269 402606] 440.060049 | 3 «9992499  0,007036422 | 0.00780662|x Variable + | 013778559 
ware? 3 | 00.1508 ||] .05109785 [38268718 | 363.205000 | «02.549122] 6,30725617 | 0.01865667 | 0.07665656 
apres [oer seersa]| |] o.050aaeze [376.8288 | 363.127313 | 365 688062] ~4.1028637 | -0.01121954 | 001121954 
Maya7 [7s | 380.288064] |] 0.911888 [300.679826] 362 089528 | 349 242768] 7.01267513 | 0.020076656 | 0.02007566 
un-87 [6 | 300 71152 |_|] 089617508 | 05.401477 | 362.851742] 342.396461 | 16:3760802 | 0 050675437 | 0.05367544) 
| Aug-87 | 8 _|_335.05448 | 388.005908 | 0.86352933 | 0.87776043 | 381.715178 | 382.576171 | 335.810226 | -0.7557457 | -0.00225051 | 0.00225051 
| Sep-87_] 9 _| 351.74985 | 386.802977 | 0.90937731 | 0.91923897 | 382.653329 | 382.438386 | 351.552266 | 0.19758442 | 0.000562034 | 0.00056203 
| Oct-87 | 10 _| 358.868377 | 386.524871 | 0.92327451 | 0.91538065 | 389.857899| 382.3006 | 349.950572] 6.91780545| 0.01978795 | 0.01976795 
31 Tazz a7e712| 388 50058 | 7.09263630] 1.06562078 | 396.3660 | 3e2.162615 | 407 240628 | 15.13808e1 [0.037187«22| 0 03716742 
| 12__| 451.173022| 388.106072] 1.16852092| 1.17692292| 383.349677 | 382.025029 } 449.614013 | 1.55900845 | 0.003467437 | 0.00346744 | 
| _ 13 __| 484.792585 | 385.529603| 1.25747175| 1.22062332| 397.168052 | 381.887243| 466.140473 | 18.6521118 | 0.040013929 | 0.04001393 | 
ya [20-510017| 305.285772] 1.10250009] 1.1496853 [360 437200] 381.749858 436 968002 | -14.157675 | .03225217 | 0.03225217| 

}__15 ___| 399.843850 | 384.901608} 1.03882096 | 1.05109785 | 380.405933 | 381.611672} 401111209] -1.26735_| -0.0031596 | 0.0031596 | 

3] 

ao 





a 


olele 


za 
$ 
© 
N 


. 
z 


| 364.219293 | 384.624432| 0.94694789 | 0.95448424| 381.58754 | 381.473887 | 364.110813 | 010848025 | 0.000297932 | 0.00029783 | 
| 354.628102| 384.29467 | 0.92280255|_0.911886_{ 388.895215 | 381.336101 | 347.735052 | 689305034 | 0.019822708 | 0.01982271, 
| 351.286677 | 383.649041 | 0.91564591 | 0.89417501|_392.88121 | 381.198316 | 340.858008 | 10.4286688 | 0.030595346 | 0.03059535 | 
|_ Juss | 19_| 327.346648 | 384.395687 | 0.85158777 | 0.86292455 | 379.345819 | 381.06053 | 328.826487 | -1.4798392 | -0.00450036 | 0.00450038 | 
| Augss | 20__| 333.564956 | 387.134931 | 0.86162454 | 0.876043 | 380.018218 | 380.922745 | 334.358913 | -0.7939575 | -0.00237457 | 0.00237457, 
| Sep-es | 21 | 344.067443 | 388.935548 | 0.88463871 | 0.91923897 | 374.295973 | 380.784959 | 350.032372 | -5.9649285 | -0.01704108 | 0.01704108 
| octss_ | 22 | 357.898568 | 388.620687 | 0.92094575 | 0.91538085 | 390.983323 | 380.647173 | 348.437057 | 9.46151119| 0.027 154147 | 0.02715415, 
| Nowes | 23 | 413.432224 | 387.590302 | 1.08667304 | 1.06562076 | 387.973133 | 380.509388 | 405.478702 | 7.95352219 | 0.019615142 0.01961514 
|_Dec-88 | 24 | 444.622411| 388.26064 | 1.15107639| 1.17692292 | 377.783798 | 380.371602 | 447.668058 | -3.0456466 | -0.00680336 | 0.00680338 
|_ Jango | 25 | 509.2622 | _385.28192 | 1.32179112| 1.22062332 | 417.214888 | 380.233817 | 464.122262| 45.1399575 | 0.097258764 | 0.09725876 
| Febeo | 26 ‘| 466.083118 | 384.701063] 1.21154622|_1.1498853 | 405.330093 | 380.096031 | 437.066841} 29.016277 | 0.066388649]| 0.06638865| 
|_Mar-89_ | 27 __| 401.785985 | 384.189634| 1.04580121 | 1.05109785 } 382253645 | 379.958246 | 399.373296 | 2.41268959 | 0.006041189 | 0.00604119| 
| Apr89 | 28 _| 354.720498 | 383.428233 | 0.92512637 | 0.95448424 | 371.635782| 379.82046 | 362.532643 | -7.8121465 | -0.02154881 | 0.02154881, 
| Mayso_| 29 __| 330.399828 | 382.684725 | 0.88880149| 0.911886 _| 372.195457 | 379.682675 | 346.227315 | -6.8274887 | -0.01971967 | 0.01971967 | 
| dunga_| 30___| 334.744888 | 381.747717 | 0.87687462| 0.89417501| 374.36171 | 379.544889 | 339.379555 | -4.6346693 | -0.0136563 | 0.0136563_ 
| Jureo | 31__ | 320.255175 | 378.744852 | 0.84557016 | 0.86292455 | 371.127667 | 379.407 103 } 327.399705 | -7.1445293 | -0.02182204 | 0.02182204 
| Augs9 | 32___| 326.715846 | 375.854641 | 0.86926117 | 0.87776043} 372.21528 | 379.269318 | 332907601 | -6.1917549 | -0.01859902 | 0.01859902 
|_Seps9 | 33 __ | 338.642264| 374.981468 | 0.90309067 | 0.91923897 | 368.394157 | 379.131532 | 348.512477 | -9.8702136 | -0.02832098 | 0.02832098 
| octa9 | 34 | 345.074122] 375.044455 | 0.92008859 | 0.91538065 | 376.973363 | 378.993747 | 346.923542 | -1.8494202 | -0.00533092 | 0.00533092 
| Noweg | 35 __| 408.388487 | 374.987416 | 1.08913055 | 1.06562076]_383.23997 | 378.855961| 403.716776| 46718909 | 0.011571704| 0.0115717_ 
| Deco | 38 | 427.177985 | 374.118341 | 1.14182583 | 1.17692292 | 362.961735 | 378.718176 | 445.722102| -18.544117 | -0.04160468 | 0.04160466 
|_Jans0_ | 37__| 454.633092| 373.837933 | 1.21612349| 1.22062332| 372.45978 | 378.58039 | 462.104051 | -7.4709592 | -0.01616727 | 0.01616727_ 
| Feb-90 | 38__| 451.351989| 373.476707| 1.20851443|_1.1498853 | 392519138 | 378.442604 | 435.165589 | 16.1863995 | 0.037195955 | 0.03719595| 
|_Mar90_| 39 ___ | 395.560913 | 372.496309 | 1.06191901 | 1.05109785 | 376.331197 | 378.304819 | 397.635382 | -2.0744699 | -0.00521702 | 0.00521702 
| Aor-60 | 40___| 362.457285 | 371.417149 | 0.97587655 | 0.95448424 | 379.741509 | 378167033 | 360.954473] 1.50281197 | 0.004163439 | 0.00416344 
|_May-90_ | 41_| 329.814101 | 370.249863| 0.89078791| _0.911886_| 361.683479 | 378.029248 | 344.719578 | -14.905477 | -0.04323943 | 0.04323043 
| sun-s0_| 42} 323.952818 | 371.310299 | 0.87245848 | 0.89417501 | 362.292409 | 377.891462 | 337901102 | -13.948284 | -0.04127919 | 0.04127919 
| Jur0 | 43 | 324.317450 | 373.474788} 0.86837846 | 0.86292455 | 375.835243 | 377.753677 | 325.972922| -1.6554633 | -0.00507853 | 0.00507853 | 
| Aup90_ | 44 | 313.984131| 372.20402 | 0.84358071 | 0.87776043 | 357.710508 | 377.615891 | 331.456288 | -17.472157 | -0.05271334 | 0.05271331 
| Seeoo_| 45 | 327.844435] 370.53108 | 0.88479605| 0.91923897 | 356.64767 | 377.478106 | 346.992583 | -19.148148 | -0.05518316 | 0.05518316 
| Octo | 48 | 320.972111 | 371.705182 | 0.88772535 | 0.91538065 | 360.475296 |_377.34032 | 345.410028 | -15.437917 | -0.04469447 | 0.04469447 | 
| Novso {| 47 __ | 395.475598 | 373.919675| 1.05764854 | 1.06562076 | 371.122274 | 377.202534|_401.95485 | -6.4792518 | -0.01611935 | 001611935 | 
| _Dec-90 | 48 __ | 485.541322| 375.87821 | 1.23920235 | 1.17692292| 395.558038 | 377.064749 | 443.776146 | 21.7651759 | 0.049045396 | 0.04904539| 
|_varot_ | 49__| 468.217447 | 378.307093 | 1.24424295 | 1.22062332 | 383.588812| 376.926963|_460.08584 | 813160728 | 0.017674109 | 0.01767411 
|_Febo1 | 50 __ | 407.269241 | 376.938496| 1.08046603|_1.1498853 | 354.18249 | 376789178 | 433.264338 | -25.995098 | -0.05999824 | 0.05999824 
| Mar-o1 | 51 | 399.493112] 378.64233 | 1.05506723 | 1.05109785 } 380.072237 | 376.651392 | 395.897469 | 3.59564303 | 0.009082258 | 0.00908226, 
| Apro1 | 52___| 386.703524 | 380.843346 | 1.01538737 | 0.95448424| 405.14396 | 376.513607 | 359.376303 | 27.3272206 | 0.076040686 | 0.07604069 | 
| May-o1 | 53___| 358.715895 | 381.057303 | 0.94136943| 0.911886 _| 393.3786 | 376.375821 | 343.211842| 15.5038537 | 0.04517284 | 0.04517284 
| durat | 54__| 337.256081 | 379,864947 | 0.88829923 | 0.89417501 | 377.170103 | 376.238036 | 336.422649 | 0.83343175 | 0.002477335 | 0.00247734, 
| vuror | 55__| 326.107388 | 376.925973 | 0.86517622 | 0.86292455 | 377.909503| 376.10025 | 324.54614 | 156124853] 0.00481056 | 0.00481056| 
| Augot | 58__| 327.347867 | 374.970459 | 0.87299642 | 0.87776043 | 372.935318 | 375.962464 | 330.004976 | -2.6571092 | -0.00805172 | 0.00805172| 
| Sept | 57 ___| 355.372709 | 374.210645 | 0.94965954 | 0.91923897 | 386.594479 | 375.824679 | 345.472689 | 9.90001973 | 0.028656447 | 0.02865645 
| Oct-91 | 58 | 355.2882 | 372.123019 | 0.95470638 | 0.91538065 | 388. 109821 | 375.686893 | 343.896513 | 11.3717072 | 0.033067236 | 0.03306726 
|_Nowe1 | 59°} 375.31447 | 370785246 | 1.01221522| 1.08562076 | 352.202665 | 375.549108 | 400.192924 | -24.878454 | -0.06216615 | 0.06216615| 
| Deceit | 60 | 452.2a5891| 370.32691 | 1.22131522] 1.17692292| 384.295252| 375.411322| 441.83019 | 10.4557007 | 0.023664523 | 0.02366452| 
|_vane2 | 61___| 415.737503 | 369,720383| 1.12443729] 1.22062332 | 340.594431 | 375.273537 | 458.087628 | -42.330125 | -0.09241021 | 0.09241021 
|_Feb-o2 | 62_ | 412.816855 | 369.463686 | 1.11734082] 1.1498853 | 359.006984 | 375.135751 | 431.363087 | -18.546233 | -0.04299448 | 0.04209448 | 
|_Maro2_ | 63 _ | 375.709962| 369.249117 | 1.01749725 | 1.05109785 | 357.445276 | 374.997966 | 394.159556 | -18.449596 | -0.04680743 | 0.04680743 
| Ars2 | 64 | 360.38365 | 367.85286 | 0.97969565 | 0.95448424| 377.6899 | 374.86018 | 357.798134 | 258551623 | 0.007226187 | 0.00722619| 
| 352.929014 | 366.569151 | 0.96278973| 0.911886 _| 387.031947 | 374.722394 | 341.704105 | 11.2249091 | 0.032849793 | 0.03284979 
| 332.042694 | 365.825612 | 0.90765294 | 0.89417501 | 371.339715 | 374.584609 | 334.944196 | -2.9015026 | -0.0086626¢ | 0.00866264 | 
2 


He 


| 316980125 | 367.349982] 0.86288319 | 0.86292455 | 367.332375 | 374.446823 | 323.119357| -6.139232 | -0.01899989 | 0.01899989 | 
| 330.098373 } 370.558076 | 0.89081414 | 0.87776043 | 376.068869 | 374,309038 | 328.553663| 1.54470987 | 0.004701545 | 0.00470155 | 
| 347 472582} 375.861838 | 0.92448891 | 0.91923897 | 378.000276 | 374.171252| 343952795 | 3.51978783 | 0.010233346 | 0.01023335 | 
| 329.653377 | 376.560759 | 

704 


| ss | 

a ae 

pe sre . 

eae | 

| 2 JOOoes 

aoe | 0.8754321 | 0.91538065 | 360.127098 | 374.033467 | 342.382998 | -12.729621 | -0.03717948 | 0.03717948 | 
|__71__} 370.125095 | 371.900704 | 0.99522558 | 1.08562076 | 347.332851 | 373.895661 | 398.430998 | -28.305903 | -0.07104343 | 0.07104343, 
ae | 

oe! | 

ae 

aeioaee 

| 76 


Ay 


5 : 
1.18766433 | 1.17692292] 373.54217 | 373.757895 | 439.884234 | -0.2538918 | -0.00057718 | 0.00057718 
464977929 | 369.090751 | 1.25979296 | 1.22062332] 380.934825| 373.62011 | 456.049417 | 8.92851144 | 0.019577947 | 0.01957795 


B|F1F 19 eles 
ELERRRBRE 


Feb-93 440 570682 | 368.919185} 1.19422003| 1.1498853 | 383.143154 | 373.482326 | 429.461836 | 11.1088457 | 0.025866898 | 0.0258669 
| Mar-93 | 475.246423 | 369.588474 | 1.28587999| 1.05109785 | 452142893 | 373.344539 | 392.421643 | 82.6247807 | 0.211060685 | 0.21106069 
Apr-93 77 621283 | 369.350078 | 0.7516481 | 0.95448424 | 290 859997 | 373.206753 | 356.219964 } -78.598681 | -0.22064648 
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RRC PCRS RY TOS SERS ER 


Mire [rr —[anosat besa fearecel save [is wo [arse so wnal we sor[ snes: [osu 
Tnares [7a] sreaasoor] 370.se0se [0-062030«7 | 6 0417501] 357 261010] 372.931762 | 339.46574+« 140020752 | 0.04207256 [00070725] 
pees lac var seoars s7z 7a far oo |v. eseazal| ca cssstoes ooscctsts 
aug. 82 [20] 330,127326] 268.479108] 0,02506562 | 0.67776043] 366.355216] 372 8656111 327 102351 | 120249732 | 0036762172] 003676211 
“sep0a | a1} 354.508585] 363,007026 | .07656516 | 0.91923807 | 385 652229] 372.517625| 342.4220 | 120736581 | 0.0352se456] 0.03525646) 
~oa93 [a2 [31.897004 | 362.169086 | 0.87«09896] 0.91536065 | 346.192487| 372.3608 | S40 800403] -25.971579 | -o.o7os2«e | 0.070528 | 
Tones [63 | «00.2020«6] 364.<40485] 11227077 | 1.08562076 | 364 004386 | 372 242254 | 396 669073] 12 5530773] 0.037596086 | 0.03150806) 
benas | 66] sas.281086] 265.189256] 1. 10430040 | 1. 17692292 | 342.657016 | 372 104469 | 437 996279] -34 656323 | -0.07913516 | 007013616) 
vances [85] «30.07600«] 367 561162] 119185076] 1.22082392] 358.0070 [371 966683 | «s4.001205| -15 963112 | 0.061368 | 00351366 | 
Fenoa | a6] «32.785565] 360.081026| 117127989] 11498053 | 376.365406] 371 628000 | «27 560885 | 52050002 [o012173714{ o.0T217371 
apess | 081 359,040626] 371,160788 | 0.89731002 | 0.95448624) 348.928066 371 559327 | 356.6¢1704| -21 595168 | -0.0608029 | 0.0608029 
wayoe [60] az3.145421 | 372307225] 0.96795966| 0.911666 | 354370616| 371.415541 | 336.608632| -15.543211 | -0.04589253 | 0 04560255 
i 
Sin ramets ral cece ore stores cerca | om soe seo sere eee LecmoresesTeeoeeeaT 
aug-04 | 92] 346,735042] 303.5360 | 0.90808072] 0.67776043) 366.020435 | 371.002164 | 325 651038 | 27 0840035 | 0.084746028 | 0.06474603, 
[sepa | 03] 350.116316] 378.660760 | 002481735 | 0.91903697 | 360.676281 | 370.864309 | s40 913006 | 9.20331734] 0,026996073| 0.02690607 
[oci-e4 | 94] 358.3840] 376.919787] 0.050803 ]0.01598065 | 391 513633 | 370.726613 | 390 355968 | 19,0260358] 0,056071072]| 0 08607102 
woe | 05] 30823140 | 378.047011| 1.04297036) 1.06562076] 370.89915 | 370.588826 | 304 907147] 0.32470275 | 0.000821167 | 0.000821 19 
pesos | 06] s6s.725060] 360134280 | 1.48740882] 117692292) 460.681749 | 370 451042 | 435 090323 129 730086] 0.287556007| 0.2075581_ 
Tan05 | 07 | «47.148205] s79.358088 | 117868795] 1 22067332 | 366.32537 | 370.313256]| «52 012605 | -« 8677072 | -0.01076805 | 001076895 
TFeb95 | 08” | s73.208135] 377.114902] 0.08063235] 1.1498853 | 324 550676] 370.175471 | «25 650304] -s2.454t09 | -0.12523047 | 012525087 
Taras | 89] 342.278737] 375.2438 | 0.91208225 | 1.05100785 | 325 636616 | 370.057685 | 356.045616| ~46.670079 | -0.11990121 | 0.11090121 
Tneras [100° | s48.706717] 373 648151] 0.9352¢885 | 0.05448426] 365 325226] 360.0960 | 353.069625] -« 3568071 | 101234029 | 001234079 
Tasos | 102] s30.350805] 365,502558] 0,02566224 | 0,69617501] 378. 404319] 369.624320 | 330 508038 | 7 25084762] 0,025753821] 0.07575062 
Aug 08 | 10 | 314.980007 | 350.551241 | 0.88160173 | 0.87776043] 361 124727 | 360.368758 | 326.199726| -7 216729 | -o0z22663 | 00722063 
sep-05 [105 | 33s 458001 | 263 230563 | 0 97354032] 0.91923807] 364930294] 360.210072) 330 303112] 39350212 | 001180429 | 0.01150429| 
ont-95 | 108] s34.282656] 365 777003] 0.97351630] 0.91626065] 365.15154 | 360.073166 | 337 842489 | -3 5607097 | -0.01062566 | 0.91067566, 
Nowe [107 | 387.300531] 365,701213] 10580136 | 1.08562076] 363.45436 | 368.935¢01| 395 145721] -5.e40e00r | -0.01488632 [ 0. 07485632 
 pes9s | 108 | «70.936294] 364.66543 | 1 12680108] 117697292] 949. 161605 | 368,797615 | 494 046367 | -23.110073 | -0.05924993 | 0.05306003| 
var96 [109 | «20.611772| 365 187744] 117367513] 1-22067332] 361.141721] 368,65963 | 449.904764 | -21.389012 | -0.06761636 | 0.04751696| 
“Fevos [110 | «ar sooes | 366.495182] 1 15010966] 7 1498653 | 266 56669 | 368.s22048| 473.758083 | -2 2484328 | -0.00530593 [0.005305031 
ware [111] 382.275426] 367 153008] 1 04118835 | 1.08109785 | 363.697560 368 364259] 387 207003] -« 952677 |-0.01273656| 0.01273860 
 aor08 [112 | 360,821083| 368.511726] 1:00355201 | 095448426] 367 456427 | 368.246473] 357_485055 | 16:3355979 [0 052166022 | 0.05216602| 
Teno [110 — [us sere | sen ssorrs[ooesers|_corees [7 7erar| ee. roses | s35.e7ats o2sesee | -onesoez | oes 
[vse | 14 | saves 7.2572] obese | oser7sn [7.37128 | a7 oon | sm exces] soxsees| oeozetos| oozes 
ES NT ET 
come ia oa seer tc ataoaner | retina | ae sores | esr ararialacoosait 
~ou-08 [118] 363580200] | _] 0.01636065 | s07.t90222]  367.«1976 | 336.328039 | 27.2513052| 
waxes [119 [392 «09706| |__| 1106562076 | 368 320836 | 387-261074| 391 303296 | 111681059) 
 peees [120] «36.7067 |] 1.17602202| 370.057487 | 367.144169 | 432.100011| «37026606 | 
sano? [a1 | «dd CSS~*di azn] ———~i 67.000 fear aves) 
reeor | ime | SidCSSC~*dCTSSS~S Cts | 306 26618 | aot seasa] 
[mare7 [123 f | |] restosres| | 366,730802 | 388.<6909 | 
“nora? | 124] |] oaseaeaze| | 366.503046] 49.907205| 
Maya? [es PY orntgs |] 308 4585261] 336.105022| 
Tso? [128 | | | osaeizson| | 308.317075 | 327 551902] 
sa97 | 127 | | | osezezess |] s08.t7960 | ats.seseas| 
apo? [28] SdSC*dtCS~«*Sd caren ‘66 ca t008| a21 zero] 
sepa? [129 [+ SSCS*SS~C*s tong] 385 0a rt9 {326 350023] 
ont-e7 | 130 [| | J oorsaaoss| | s65 760023 204 ersaza] | 
never || SC*dtCOS*dCSCSCSdicosn076 | as g28se7 | 09 erica] 
Tbecor | se Sidi Sd tre] 368 480762 | «20 15458] 
[saves | 133 | |_|] tz2062332[ [365 a52976] «4s. 056361] __ 
repos | 1 | «dtSSC*CSSTS~Sd Cts |] —dises atstont | eg seer] 
[wares | 135 | «4d SSSS*dCSS~Sd castors | [208 077405 | 309 722076] 
Taeres | 138 | |} J oaseaeene| | 36¢.0362 [2aa.azor5| 
Twayes | x7 | iSCSC*dSCOS~*SC tgs | —*d3e 00 084 | 32 es60s] 
[suvse | 1398 | | | J o.20en7s01] | 36 664048 326 073470] 
[soe | 130 | |] Jo.se2000s5| | 36526263] 314 sseee2| 
[vvgoe [40] id CSSS*dYC*Sdi ca r77803 |_| 260.388477] 319 505708] 
[sense | 1 | *dYSCOSSCS~*dtCSCST~*di corp |__| 60 250602] 38 830020] 
Tones | 12 | +4 STS*dtCSS Scns z0es |] 36¢.112008] 333 307900] 
novos | 14a] | |  _} 1.06sea07e| | sea.ovst21] 327 esoaea]_____ 
ecas | tee PSS dL rezone | sea saraas] aze20es | 
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APPENDIX E. MONTEREY GAS FORECAST PER HOUSE 


va 





Se trsaent 1 Tras secre aranioefsieonat | ors ators |cosoat lawn [esas 
2 roesesese |__| 1.405522 | «7.73915a7 | 47 «366069 | 70.2080366 | 044765434 | 0.006376021 | 0.00697603 x Variable 1 | _-0.059471 


[ Mare? | 3 |eoezee7e1[ ss |_| 1. 28400919 47.4528348 | 47.3772259 | 60.8327935 | 0.09708255 | 0.001595892 | 0.00159589 | 
P Apa? | 4 sf aa.gt7eoso[ | Cf 0. 96058227 | 46.7608153 | 47.3177549 | 45.4525962 | -0.5349863 | -0.011770202| 0.011702 | 
T Maye7 | 5 | 3a.07szesa|_ | CS 0289606 | 474225309 | 47.2582839 | 37.9434899 | 0.13187331 | 0.003475519 | 0.00347552 | 
[wwe [6 | s7.2es00et | |_| o1v7opot $24036028 {47.1980128 | 328917211 3 7o4zes01 1 0.y0z79748 | O.11077978. 
Pus? | 7 __| 30.3899989 | 47.5454656 | 0.63917765 | 0.59742207 | 50.8685571 | 47.1383419| 28.1620834 |_2.2279155 | 0.078110465 | 0.07911046 | 
[ Auge? | 8 _‘| 27.5814753 | 47.5492411 | 058008132 | 0.56571832 | 48.7547857 | 47.0798709 | 26.6339453 | 0.94753003 | _0.03557803_| 0.03557603 | 
separ | 6 [ze zostors | «7 0200772 Deoteoses| ostnssaSi4 <6 272007 | +7 0200868 | 29.2726847_ 00888271 | 8 002 TSSzET | COUaNSSze 
P octe7 | 10 | 30.4719957 | 48.8753468 | 0.65006443 | 0.67175333 | 45.3618824 | 46.9600289 | 31.5461605 | -1.0741648 | -0.034050572 | 0.03405057 | 
noes? [11 | 49.3002087 | 47.0495575] 1.04975055 | 1-06021600 | 46 1930001 | 46 9014878 | 50 1477931] -0 7574000 | 0.015105730] 0.01510526 
[_—Decar | 12 | 71.a7z8187 | 47.o5000e4 | 1 Siesees7 | .Ss520276 | s6.15udsos | as.oesaH6e/ 72 s261100 1 Osate21 | -0.014877859/ worse7zes 
tense [is [oo | ceva ens [roses eneraren [as avenue [S rence] ewer | ouaris 
[ Feb-sa | 14 | 63.0477874 | 46.856768¢ | 1.35131084 | 1.48005532 | 42.5982642 | 46.7230448 | 9.152681 | -8.1049036 | -0.088281504 | _0.0882815 | 
Tiss [ve [sons | acoso | aorta | aaron | acsnsre| soni | snore [omnes [aon 
Tasess [12] ae o«oence | 45-70«9101 [0 98960409] 0.0605e277 [ 479301050] «6 6041028] a4 7670747 [1 27373507] cze4s2497 | 0.0784525 | 
Tite |-—i7 sre [saan oases | sso eset] sr rss [97s erepie [ore 
[dunes [18 | 34.4608716 | 47.1703235 | 0.73064946 | 0.71170601 | 48.4257934 | 46.4951608 | 33.08381_| 1.38116156 | 0.041747355 | 0.04174736 | 
| sass | 19 __| 27.8396054 | 47.3658808 | 0.567565 | 059742207 | 46.5895594 | 46.4256898 | 27.7357319 | 0.1036735 | 0.003745115 | 0.00374511 | 
papas [20 [as sosee| ab eoa0s7 | o.s307707 [056571032] «s.7109706| 463662168 | 25 2007105 | -0.s70een7 | -ooretatere [o.0rass12| 
“sep-e8 | 21 | 26.973804 | 4 44aa67 | 0.58396117 | 0.60349951 | 47.6499985 | 46.3067476 | 27.9430431 | 0.99085089| 0.033312438 | 0.03391244 
| ones | 22 | 34.3298596 | 48.2501602| 0.69705072 | 0.67175333 | 51.1048593 | 46.2472768 | 31.0667624 | 3.26309724 | 0.105034095 |_0.105035_| 
|_Nowes | 23 | 52.8840578 | 48.7365982 | 1.08674097 | 1.06921609 | 49.5354107 | 46.1878058 | 49.3847449 | 3.57931293 | 0.072478109 | 0.07247811 | 
[Deca | 24 ‘| 69.3774588 | 48.3670585 | 1.43439483 | 1.54639279 | 44.8640599 | 46.1283348 | 71.3325245 | -1.9550657 | -0.027407776 | 0.02740777 | 
| Jango | 25 ‘| 81.7176330| 48.1587617 | 1.9044495 | 1.70681415 | 53.7362747 | 48.06¢8638 | 78.6209886 | 13.0868453 | 0.166433687 | 0.16643369 | 
|_Febeg | 26 | 83.3871891 | 48.1467136 | 1.73193937 | 1.48005532 | 56.3405895 | 46.0093928 | 68.0864465 | 15.2007426 | 0.224545381 | 0.22454538 | 
| Mares | 27 | 58.6144591 | 48.1259707 | 1.21763822 | 1.28400919 | 45.6495634 | 45.9499218 | 59.000122 | -0.3856629 | -0.008536646 | 0.00653665 | 
“aocas [20 [se ensasos [47 a6eese0 [0 0066075 | 26050227 | 0.<326770| 4s 904s0e | a, 0015592 -s 2426027 | -0.118501660 | 0.11685167| 
|_Maysa | 29 | 36.0096819 | 47.641944 | 0.755a3989 | 0.80289606 | 44.8497429 | 45.8309798 | 36.7975131 | -0.7878313 | -0.021409905 | 0.02140991 | 
| sunes | 30__| 30.7195537 | 47.0764879 | 065254557 | 0.71170691 | 43.1632086 | 4.715088 | 32.5758989 | -1.8563453 | -0.056985235 | 0.05698524 | 
aieg [fanaa | ares nvr cers 7m [are ans [oom Lemme 
_Ave-se | 32 __| 26.7608 | e4.s709762| 0 59541617] o.56571832 | 47.9311997 45 6525688 | 26264002 | 0.s4959602)_0,036768201 1 0.09676829) 
| Sep9 | 33 | 27.459514 | 44.7837157 | 0.61315846 | 0.60343351 | 45.5054513 | 45.5930958 | 27.5124016 | -0.0528877 | -0.00192232 | 0.00192232 | 
| octeg [34 [/31.9735057 | 45.0302411 | 0.71004518 | 0.67175333 | 47.5970927 | 45.5336248 | 30.5873643 | 1.38614146 | 0.045317454 | 0.04531745 | 
| News | 35 | 7c7esoae | 45.s92v9s2 {1 Oste00z2} 106921608 | 44 4012200, 46.4741596 | 49.6216967 | 1 1é7ie39 | -.0zaso42e 1 007059478 
| _Geceo | 36 | 61.2960887 | 44.9489716 | 1.36368122| 154639279 | 39.6380977 | 45.4146828 | 70.2260382 | -8.9328695 | -0.12719642 | 0.12719642 
Timer [a7 [ras fare vaszes [roses | esr [sae rata [re [rir] ona 
| Febeo [38 [7.073575 | 44.4735843 | 1.73496881 | 1.48005532 | 52.0747952 | 45.2957408 | 67.0402021 | 10.0333755 | 0.149662071 | 0.14966207 | 
| mar9o | 39 { 60.4482177 | 43.9911628 | 1.37409011 | 1.28400919 | 47.0777141 | 45.2362698 | 58.0837862 | 2.36443144 | 0.040707254 | 0.04070725 | 
| Aprao | 40 [ 42.9217116 | 43.5178581 | 0.98630564 | 0.96058227 | 44.6830148 | 45.1767988 | 43.3960317 | -0.4743202 | -0.010930036 | 0.01093004 | 
| May-20 [41 | 34.3722889 | 43.2545681 | 0.79485107 | 0.80289606 | 42.8103843 | 45.1173278 | 36.2245247 | -1.8522358 | -0.051132085 | _0.0511321 | 
| suneo_[ 42 | 27.8810212 | 43.9625321 | 0.63558563 | 0.71170691 | 39.2872698 | 45.0578568 | 32.0679879 | -4.1089666 | -0.128070806 | 0.12807061_ 
| ungo [43 24.1590718 | 45.0022817 | 0.53684104 | 0.59742207 | 40.438887 | 44.9983858 | 26.883029 | -2.7238572 | -0.101326275 | 0.10132627 | 
papt_| es Fass casTeoes | ossuse | ss7 | aszrer| ania | area | sree [ovens [oct 
senso | es | ates [ners |osoussn| oso: [ana aera | 7 apres | saa abn [ein 
| oats | 46 | 26.0384013 | 44.1296233 | 0.59004359 | 0.67175333 | 38.7818491 | 44.8190728 | 30.1079661 | ~4.0695648 | -0.135165716 | 0.13516572 
| Dec-go | 48 | 7¢.3862594 | 45.7708763 | 1.73442348 | 1.54639279 | 51.3364132| 44.7010308 | 89.1253518 | 10.2609076 | 0.148439137 | 0.14843914 | 
[_sangt [| 49___| 79.7857962 | 46.3327577 | 1.72201699 | 1.70681415 | 46.7454505 | 44.6415598 | 76.1948458 | 3.59095039 | 0.047128521 | 0.04712852 | 
| Febor | 50 __| 57.8652364 | 48.6476902| 1.24047378 | 1.48005532 | 39.0966714 | 44.5820888 | 65.9839576 | -8.1187212 | -0.123040834 | 0.12304083 | 
| _Mar-s1_| _s1__| eo.e08se2| 46.975797 | 1.29446592 | 1.28400919 | 47.3583589 | 44.5226178 | 57.1674505 | 3.64111769| 0.063692147 | 0.06369215 | 
| Apr-si_ | 52 ___| 53.5300906 | 47.3488146 | 1.13054764 | 0.96058227 | $5.7267111 | 44.4631468 | 42.7105103 | 10.8195802| 0.253323599 |_0.2533236 | 
|_May81_ | 53 | 44.2057844 | 47.4565383 | 0.9315006 | 0.80289606 | 55.0579167 | 44.4036758 | 35.6515363 | 8.55424809 | 0.239940518 | 0.23094052 | 
| Jungi | 54 __ | 37.0781705 | 48.9348753 | 0.7a999188 | 0.71170691 | 52.097528 | 44.3442048 | 31.5600768| 5.510937 | 0.174844115 | 0.17484412 | 
| wurst | 65 | 28.5246293| 45.984379 | 0.62031129 | 0.59742207 | 47.7461923 | 44.2847336 | 26.4566775 | 2.06795174 | 0.078163698 | 0.0781637 | 
|_Aug-e1 | 56__| 25.0198051 | 45.4396753 | 0.55061342] 0.56571832| 44.226613 | 44.2252628 | 25.0190412 | 0.00076386 | _3.053136-05 | 3.05316-05 | 
| Sep-o1_ | 57 __ | 26.7122489 | 44.7966676 | 0.59629987 | 0.60343351 | 44.2670927 | 44.1657918 | 26.6511185 | 0.06112841 | 0.002293653 | 0.00220365 | 
| oto | s8___| 30.309082 | 43.4767328 | 0.69713339 | 0.67175333 | 45.1193623 | 44.1063208| 29.628568 | 0.68051402} 0.022968171 | 0.02296817 | 
|_Nowes | 59 | 45.4101353 | 42.1174542 | 1.07817854 | 1.06921609|_42.470494 | 44.0468497 | 47.0956002] -1,685465 | -0.035788162 | 0.03578816 | 
| _Dec-s1_| _80_| 68.5518585 | 41.0688648 | 1.66918805 | 1.54639279 | 44.3300427 | 43.9873787 | 68.0217655 | 0.52989303 | 0.007790051 | 0.00779005 | 
|_Jang2_| _a1__| 67.8084864 | 40.3444806 | 1.68073762 | 1.70681415 | 39.7281019 | 43.9279077 | 74.9767745 | -7.1682881 | -0.095606782 | 0.09560678 | 
| Feb2 | 62 __| 56.7744579 | 39.8650216 | 1.42060371 | 1.48005532 | 38. 3596864 | 43.8684367 | 64.9277131 | -8.1532552 | -0.125574347 | 0.12557435 | 
| Marg2_ | 63 | 46.46236_| 39.6262225 | 1.16662734 | 1.28400919 | 36.1853796 | 43.8089657 | 56.2511147 | -9.7887547 | -0.174018857 | 0.17401886 | 
| _Aprs2_ | 84 ___| 38.1878637 | 39.4817865 | 0.91682436 | 0.96058227 | 37.6832522 | 43.7494947 | 42.0249888 | -5.827125 | -0.138658575 | 0.13865857 | 
| Mays2_| 65 ___| 28.9153247 | 39.0108985 | 0.74121145 | 0.80289606 | 36.0137832 | 43.6900237 | 35.0785479 | -6.1632233 | -0.175697788 | 0.17569779 | 
| sunez | 66 _| 27.2024858 | 36.7673662 | 0.70188517 | 0.71170691 | 38.2214722 | 43.6305527 | 31.0521657 | -3.8496799 | -0.123974604| 0.1239746 | 
|_Jus2 | 87 __| 21.0150996 | 39.2098686| 0.5359644 | 0.59742207 | 35.1762923 | 43.5710817 | 26.0303261 | -5.0152325 | -0.192668831 | 0.19286883 | 
| Aug62_ | 88 __| 23.4223236 | 40.1176806 | 0.58384042 | 0.56571832 | 41.4028022| 43.5116107 | 24.6153152 | -1.1929016 | -0.048465421 | 0.04846542 
|_Sep-92 | 68 __| 24.6785492 | 41.4973114 | 0.60193175 | 0.60343351 | 41.3940376 | 43.4521997| 26.220877 | -1.2419278 | -0 047360804 | 00473648 | 
—hetz_| _71__fso.sarser5/41.7085226 | o sreasoe2 106821608 | 30.0106008 | <3.3991877 | 46 399882 | 5 6908605 | 0122878856 0.12782056 
|_Dece2 | 72 __| 67.4754251 | 41.6927151 | 1.61839844 | 154639279 | 43.6340789 | 43.2737267 | 66.9181791 | 0.55724603 | 0.008327274 | 0.00832727 | 
| Jang3 | 73 | 79.5047787 | 41.7251126 | 1.90544192 | 1.70681415 | 46.580806 | 43.2142557 | 73.7587031 | 5.74607564 | 0.077903697 |_0.0779037 | 
| Febde3 | 74 | 6e.6sesa | 41.6271174] 1.5086197 | 148005532] 45.1778073 | 431547847 | 63.8714686 | 2.99418598 | 0.046978292 | 0.04687829 | 
waeag 175 | .aszora| a-soveree[.es7e0st6| 1 zounnsr9] se sYasseo [ax oasora7]| 35.a77a | 4.17570 [o.sse7taaT [osserias 
| Mayo3 | 77 __ | 30.7615169 | 42.4889573 | 0.72445922 | 080289606 | 38.3381092 | 42.9763717 | 34.5055595 | -3.7240427 | -0.107925874 | 0.10792587 
[_nn-sa | "7 {zs ozonss | 1z.asoner | osen0s |0.71170mt {a5 roanee | a.oinorr | oosazees| rsa |. seosoasta | oseoseasa 
| wus3 | 79 | 23.9662254 | 41.8001187 | 0.57335305 | 0.59742207 | 40.1160693 | 42.8574297 | 25.6039746 | -1.6377492 | -0.063964647 | 0.06396465 | 
| Aupes | 90 | 22.9193078 | 41.284367 | 0.55515719 | 0.56571832 | 40.5136392 | 42.7979587 | 24.2115892 | -1.2027814 | -0.053374497 | 0.0533745 | 
|_sep-93_ | 81 | 27.4149313 | 40.7932215 | 0.67204624 | 0,60343351 | 45.4315696 | 427384877 | 25.7898354 | 1.62509584 | 0.063013037 | 0.06301304_ 


v2 











Poem ames [set ascen | teagan scin | sesees 
es a ae a rae cess cease zanerane | econseerne |. p3etes7 
becas [24 f61,0079706 | «2 2000346) 1.<482856 | 1.54638270] 39 4711996 | 42.5600747 | 65.8165929]| -« 7766141 | -0 072576824 | 0.07257682 
Tan-ea [051 0,169050« | «2 76054061 1.61761185 1.70681415] «0.5257705 | «2.500807 | 72.se08017/ -3.3706739 | -0 046466004 0.046466 
Fen-ae [6 | 6s.a22r004 | 43.2000551 | 1.497 0060 | 448005552 | 437971473 | «2.4411327 | 62.6157242 | 200606975] 0,091950363 | 0.09195030 
ware [a7 | 59.7305121 [43 sara687] 1 27200600 | 1 26400019 | 46 5240870] <2 2016617 | s4.ateaa32| 5 a2006ess| 0.09776724 |0.09776226 
ape-ae [98 1 306507755 | <3.9004506| 0.0051767 | 0.06058227 | «1.277085 | 423221907 | «0.659558 | -1,0031709 | -0.024675842 0.02467564 
[sunaa [00] 91.2617145 | 45.8251367 | 0,60071020 | 0.71170601 | 43.9249637 | 42 2002487 | 30.0963436 | 1.22537075 | 0-040796268 | 0,040786771 
haae at | 31.1197604 [47 5554971] 0.684262" | 0.50742207 | 52 0600206 | 42,149777 | 25.176731 5 ansraez6| 0.7987002 [0-79577002| 
“sep-04 [23 ] 27.2546545 ] 45.0168007 | 0.5035649 | 0.603439 | 45,1659616 | 42.0248357 | 25.3591009] 1 e05ae064 | 0.074744515 | 0.074744511 
oet.an [91 9209067606] 45 51168171 0.77303987 | 0.67175333] 48,9863745 | 41.9659647 | 28 1903736 | 4.71638676 | 0.167204869 | 0,18730487| 
Nowe | 95 | 50.60077es | 45 05953931 1.10371001] 1,06821609| «7.333069 | 41.9050097 | 44 a0sss6| 8022202 | 0.179508647 [0.295006] 
peosa | 86 | 98. 6420654 | 46 1760136 | 2.13671674 | 1.54639279 | 63.7884927 | «1.8464227 | 64.7110064 | 35.991080 | 524347571 [0.52434757 
san-05 | 97 | 70.604a737 | 46 0014016 | 1.53678956 | 1. 70681615 | 41.4169639] «1,7860517 | 71.3225603 | -0.6280067 | 0,008806783 | o.00880672| 
“Fen-o5 [90 | 51.2148804 | 45.3524112][1,12926706 | 148005592 | 34 6034251 | «1.7274807] 61 7500797 | -10.543006 | 0 17072615 [0.17072015} 
wares [ea [6 1018676] as 0606121 | 1.07766005 | 1.2ea0n9t9] 35.9046702 | 41.6900087 | s3.5021074] -7.«00245 [-0.1383.6900 | 0.196316801 
agr-95 [100 [«3.5624004 | az 3829781 | 0.961516 | 0,96056227 | 45 3500038 | «1.6085387 | 39.0684749 | 3.s998a509| o-08097051 | 0.02992061| 
unas | 102 | 34.7000367 | a1,0596178 | 0.84544161| 0.71170601 | 48 7678708] 41.4095067 | 79.5204325 | s.1000474] 0175424208 [ 0.17542479| 
sues [103 | 23.4763479 | 36 5508508 | 0.60887934 | 0,59747207 | 39,2060807 | 41.4301257 | 24.7512716 | -1,7749206 | 0.051800426 | 0.05150942| 
“aug-05 [104] 70.7390535 | 36.2075049 [ 0.54171760] 056571852] 36 6564aee]| 41.3706847 | 75.4041371 | -2.6087096 | -0.11980724 [0.11980224| 
oat.05 [108 | 25.308966 | 36.6773701 | 0.65434867 |0,67175935] 37.675008 | 41.2517126] 77.7109755] -2.4026005 | -0.086702459 | 0,086702451 
T wov-85 | 107 | 38.6798206 | 30.1435535 | 1.01250126 | 1,06021609 | 36 1235022] «1.1922416] 44 0434073 | -.4195777 | 0, 123050828 | 0.12305083| 
 pes.gs | 108 | $0.3067090 | 75184007 | 1 34006159 | 1.54639279 | 325316501 | «1.1327706 | 63.6074201 | -19,300711 | 0209106777 | 0.709T0678| 
Tsan-86 | 108 [sa 1026169] 37.4995386 | 1 57650050 | 1.7068 415 | 4.627447 | a1.0732006| 70,t04489 | -11,001872 | .0.159995045] 0.156995041 
Feb-06 | 110 | 56.2292693 | 97, 7070607 | 1 487630491 1.49005552 | 37.9013256/ «1 0136286] 60.7027352 | 4.4734719 | -0.073604734 | 0.07360473| 
[wacss | 111 [as ats [soos |v srrara| +2019 sree | a 559576] 52585717 | a 7a | -ooGsH8ss| ase 
Tnpr-96 | 112] at, 7054409 | 38.47058041 1.067e3980 | 0. 96056227 | 4a, 5105366 | «0,0920866] 39.7620020| 7.512547 | vosa960310 | 0,08396037| 
Titeat_[ 3 [ot tse acres | renens [oamepn! 36 arta wz esas | nat ao az | oT 
Twuna6 [114] 30-6774094 | 39.7734611 | 077130549 | 071170691 | 43.1059928] «0 7750446] 29.0205714 | 1.65680760| 0057099667 | 0.05708967 
Sa oe ge lain Lanrer Wat acacaa asap alToed ae Aca 
“Aug-96 | 118] 247270636 | | _____} 056571892 «3.710757 | 40,6570026 | 73.0004111/|1.72755275]| 0 075109647 [0-07510565| 
| Ogos | 118 [31.48220091| |__| 067175333 | 46.8657877 | 40.5380606 | 27.2315774 | 4.25067175 | 0.156093483 | 0.15609348 | 
[Howes [18 [assase [Tenn [ses arses | ses | senso counsrs | a couaeze 
Esbaesh fs | seven] | nnn arse anatase | oss | eouaerez| omer Fy 
Son ca ee em] eae cee 
mansr [tz zanna | Fa0-2407086 | 51.6690359) 
apes? | tz4 freon |__| «0.181246 | 38-5073810) 
| May-o7_ [| 125 | | {| _——s*i oo gozeseos] sf 401217636] 322136059) 
| mg7 | 126 | Ci 7st70691| =| 400622926] 285126103] Ss 
wae7 [ar Pf vvszazcor | [0.00282 16 | 23.0008687) 
| Aug? | ize || CT S—Céd cn Sep571832] =~ 39.9433506] 225966851) 
Tsep7 | 128] 4) Sd ‘Snes |_| 30.6836796 | 24.0672690 | 
~oa.s7 t130 | versa |) | sae2ea0es | 25-7521782) 
wows? [tat] Yt | [07648976] «2.st7at0s | 
pees? | 132] | SS*dYCSSS—S a s278 |_| 99. 7050666 | 61 4002474 [ 

wang6 | 133 | iSite | I 39.6450056 | 67 c05see2) 
Trepes | a] | |} +.4e00ss52| | 39.5065246] s0.5002463| | 
Twenge | 135 SSCS angi | | 3.527086 | 507531001] 
Tapese [ase dasa |__| 394675026] 37 9110509] 
Taye | ta? | Svan | | s9.a0etsi6] a1.sc0si7s| 
anes [138] ri sroces | | 3.340600 | 78.0046900 
isos] 39] id dis rannnr | ['sa.2001606]| 23 a72zi72| 
fugga [40] SSC*d sve] | 99.2206906 | 22.102859 | 
Toer98 | az doris | | 30107566] 26.2727811) 
A ET 
[pecse [| tae | | | | tssenez7s] | seeoteree] 0.208081. | —_ 
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APPENDIX F. MARINA ELECTRICITY FORECAST PER HOUSE 


i= 


- “ww ee va “ae ane mes I a Nae We Seip Sees Se Nae Cale ye ee 
ESE SPR Bee a eeBineence yeeros PSS ae NAY bon bonita: 
mee orm Ss SSSR SEES ES seen tele Bee: nreeeeea petted De totes 


oat tet ta eta ete eat eea te ath ne eters inte a ann nn enn nn On neta e re ten oo ne OO en 5 9 9" Bn 8 nto ee tere 010 ns ete en a ere Barer sre so 06 0 6 0.00 ere en oD 010 0 6 010 te nents 110787 e nto ais 


Pt fsieserrea| |_| (1. 22245108 7.0039 

2 faazaotiza |_|} .11760896 | 431. 637546 | 426 838317 | 477.037473] 5.968 | 0011243668 | 0.01124367 | 
3 [asesearia] | | 1.00937636 | 432.905629 | 426.672666 | «30.673302| 6.231 | 0014608326] 001460832] 
4 [arsossass| | | 094612006 | 43662416 | 426.507015 | 403.526805| 9.572 | 0023720836] 0.023720031 
ys __]a15.a72018| | | 088426895 | 469.842023 | 426 341364] 377.0083 | 38.472 | 0.102046536] 0,10204654 
6 [asssoa7ar} | | 0.930540 | 418. 160724] 426 175713 | 296.3566597| -7.462 | -0.01882554 | 0.0188256| 
[Ta] 576.472664 | 433.693817 | 0.86806004 | 090103313] 417.8233 | 425 844411 | 283.690926| -7.227 | -0.01883671 | o.o1883571 | 
Def aresese2 | 433.02637 | 0.95061153| 096287424] 427.511553| 425.67876 | 409.875112| 1.765 | 0.00430568 | 0.00490668 | 
[10 | «4651674 | 492.767987 | 103176934 | 0.9776534 | 481,340056 | 425513108 | 394.720682| 61.788 | 0.131199125] 0.13119912| 
Pa) 243766430 | 429.393532 | 1.09361609 | 1 01402048 | 437 629544 | 425 347457 | 43131231 | 12.454 | 0028874051] 0.02887495 | 


7 | 12] 503.7656 | 426.972317 | 1.17985532 | 1.17403858 | 42908774 | 425.181806 | 499.179844| 4.586 | 0.009186502| 0,0091865_ 
T™713__[ 496261761 | 426.0809 | 1.16471253 | 122245105 | 405.956944 | 425.016165 | 519.561447] 23.200 _| -0.04484491 | 0.04484401| 
14 [ 446. 640820 | 425 412236 | 1.04990123] 1,11760696 | 399,640244 | 424.850504 | 474.815679| -28.175 | -0. 0599389 | 0.0583389 | 
75 | 56.70678 | 424.2667 | 1.07606806 | 1.00937636 | 452.463826 | «24 684859 | 428.656851| 28039 | 0 065410794] 0.06541079| 
y 46 | 307. 166116 | 421326602 | 091880767 | 094612008 | 409.204011 | 424.516002 | 401.646125] 14.490 | -0 03607686 | 0103607656 | 
17 [388 967846 | 418.582808 | 0.85762865 | 0.88426895 | 405.971335 | 424.369551 | 375.242668| 16.255 _| -0.04931616 | 0.04331816| 
718 | 388.719785 | 416 685032 | 093288697 | 09300544 | 417953816] 424.1879 | 394517822] 5.798 | -0.01469651 | 0.01460651 | 
[79 [ 385, 732807 | 418 948802 | 0.92071468 | o.t0s994 | 473.649259 | 424 022248 | 386.072003 | _-0340 _ | -0.00087965 | 0.00087965 
Tags 20] 3811639756 | 423.272115 | 0.90162745 | 0.90103313 | 423.551301 | 473.856597 | 361.908638| _-0275 | -0.00072028 | 0.00072028, 
TSep-88 | 21] 378913386 | 423.107651 | 0.89554841 | 0.96287424 | 392.523233 | 423.690946 | 407.961098| 29.048 | -0.07120017 | 0.07120017 
TToctes | 22 | 408.75939 | 422.197141| 0.96815765| 09276536 | 440.631586 | 473.525205]| 3o2.8e4681| 15869 | 0.040300246] 0.04030025, 
 peess | 24] 485 302509 | 425.672808 | 1 14796111 | 117403858 | 414.213997 | 423, 193093 | 496.846074| _-10.544 | -0.02122099 | 0.02122006 
Tan-89 [25 | 568,057459 | 422 894361 | 1.24326093 | 1.22245105 | 464.687283 | 423.028042| 517.191443| 50.926 | 0.098a77895) 0.0984779 | 
TFeb-89 | 26 | 478602878 | 421.930097| 1.13429172| 1.11760806 | 478.298635 | 472.062601 | 472.594285| 6.008 | oora7taz1a| 012713211 
[mara | 27 | 420.797501]| 421.725683 | 0.99779835 | 1.00937626 | 416.888624 | 472.69704 | 426.660309| 5.863 _ | -0.01974132 | 0013741321 
TT apr83 | 28 | 40.212603| 42201728 [095070188 | 0.94612008 | 424.051012| 422531389 | 399.765815| 1.447 | 0.003620143] 0.00362014, 
ways [29 | 270,783412 | 421.546261 | 0.87957941 | 088426805 | 419.310677 | 422.965737 | 373.484906| 2.701 _ | -0.00723321 | 0.007233211 
[~unseo | 30] 385288166 | 420 974386 | 091522048 | 09300504 | 414264119 | 422 200086 | 392.669048| _-7.381 | -0.0187967 | 0.0187967 | 
sep | 38] 382664811 | 415 400882 | 0.92114588 | 0.96287424 | 397.398533 | 421.703133 | 406.047084| 23.402 | -0.05769438 | 0 05763438] 
Tocraa | 34 | 412020456 | 415.290097 | 0.99212052| 09276534 | 444.165603 | 421537482 | 291,040679| 20982 | 0.053656251| 0.05965625 
pecs | 36 | 487150957 | 413.995633 | 1.17670554|| 1.17409868 | 414936072 | 42120618 | 494512305 _-7.361 | -0.01488608 | 0.01498608, 
-san-g0 | 37} 510961323 | 414.517865 | 1.25266418| 1.22245105 | 417981007 | 421.040529| 514701498] _-3.740 | -0.00726657 | 0.00726657, 


PEED RRA 


| _Fep.90_ | 38 | 459.953692| 414.350278 | 111006005 | 1.11760696 | 411.552281 | 420.874877 | 470.372691| __-10.419 _| -0.02215052 | 0.02215052 | 
| Mar-90 | 39 | 437.674862 

Apr-90_| _40_{ 381.69805 | 412.110498 | 0.92620317 | 0.94612004 | 403.435117 | 420.543575 | 397.884705| __-16.187__| -0.04068177 | 0.04068177 | 
| sung9o | 42___‘{ 380121383 | 410.346379 | 0.92634273| 0.930544 | 408.708763 } 420.212273 | 390.820273| -10.699_ | -0.02737547 | 0.02737547 | 
|_suco | 43 __| 389.381389 | 412.002414 | 0.94509492| 0.9104994 | 427.656941 | 420046622] 382.452198| 6.929 __| 0.018117796| 0.0181178 | 
| Aug90 | 44__| 351.046189 | 412.881263 | 0.85023521 | 0.90103313 | 349.604084 | 419.880971 | 378.326667| __-27.280_| -0.07210826 | 0.07210826 | 
411.96716 | 0.94226549 | 0.96287424 | 403.149678| 419.71532 | 40413307 | _-15.951_| -0.03946876 | 0.03946876 | 
| Oct-90 | 46 368.914916 | 413,642855 | 0.89186822| 0.9276534 | 397.686157 | 419.549669 | 389.196677| _-20.282_| -0.05211186 | 0.05211186 | 


| Nowgo | 47___| 401.124209 | 415.6757 13 | 0.96499313 | 1.01402348 | 395.576844 | 419.384018 | 425.265242|__-24.141_|_-0.056767_| 0.056767 _| 
| Dec-90_ | 48 __| 487885789 | 417.209314 | 1.16940292 | 1.17403858 | 415.561974 | 419.218366 | 492.178535 | -4.293_| -0.00872193 | 0.00872193 | 
| vangi | 49 | 549.971329 | 417.508278 | 1.31727048 | 1.22245105| 449.80231 | 419052715 | 512.271434| 37.700 __| 0.073593592| 0.07359359 | 
| Febo1 | 50___| 442.036069 | 417.195333 | 1.05954222 | 1.11760696 | 395.520148 | 418.887064 | 468.151097| __-26.115__| -0.05578333 | 0.05578333 | 
| Apr-o1 | 52__| 425.935596 | 421.257156] 1.011059 | 0.94612004 | 450.191918 | 418.555762 | 396.003095| _29.932__| 0.075584089| 0.07558409 | 
| May-o1 | 53 372130768 | 422.920152 | 0.87990786 | 0.88426895 | 420.834372 | 418.390111| 369.969383| 2.161 __| 0.005842063| 0.00584206 | 
| suno1 | 54 ___| 412376759 | 423740891 | 0.97318141 | 0.9300544 | 443.389934| 418.2446 | 388.971499| 23.405 __| 0.060172173] 0.06017217 | 
| vuoi | 55 __| 364.301146 | 420.649508 | 0.86604439 | 0.9104994 | 400.111362 | 418.058809| 380.642295] -16.341_| -0.04293046 | 0.04203046 | 
| _Aug91 | 56 __| 368615746 | 419.12902 | 0.87948037 | 0.90103313| 409.10343 | 417.893158 | 376.539581| __-7.920_| -0.02103343 | 0.02103343, 
| __s8__| 390.5182 | 415.685901 | 0.93953588| 0.9276534 | 421. 010497 | 417561855 | 387.362675| 3.199 _[ 0.008258996] 0.008259 | 
|__59__| 419.399203 | 416.0966 | 1.00793696 | 1.01402348 | 413599103 | 417.396204 | 423.249553 | -3.850_| -0.00909711 | 0.000971 | 
| __60_| 489.308544 | 416. 134722 | 1.17584166| 1.17403858] 416.7382 | 417.230553 | 489.844766| 0.536 | -0.00109468 | 0.00109468 | 
|__61__| 474.355366 | 415.110007 | 1.14272207 | 1.22245105 | 388.036285 | 417.064902 | 509.841429[ 35.486 _| -0.06960216 | 0.06960216, 
| __62__| 481.160327 | 416.387984 | 1.15555767 | 1.11760696 | 430.527319| 416899251 | 465929503] 15.231 __ | 0.032680715 | 0.03268912 | 
386.987686 
|__64__| 397.509126 | 415.515303 | 0.95666543 | 0.94612004 | 420.146607 | 416.567949| 394123285] 3.386 __| 0.008590816| 0.00859082 | 
|__85__| 410.415451 | 413.350383 | 099280965 | 0.88426805 | 464.129666 | 416402298 | 368.211622| 42.204 | 0.114618407| 0.11461841 | 
|__66_| 375.0056 | 412.498843 | 0.90910694] 0,9300544 | 403.2082 | 416.236646 | 387.122724] -12.117__| -0.03130057 | 0.03130057, 
|__68__| 386.509129 | 417.903867 | 0.92487569 | 090103313] 428.96217 | 415.905344 | 374.744496| 11.765 __ | 0.031393745] 003139374 | 
| 69 406.009584 | 419.402814 0.96287424 


> 


PIPICIETSISIEISISIS IS 
1512/8 ? 






WENO OEM MAPA MOP MIKA HH Ha Fee Meeps yes prammetes ae ram a se ong mata rsmeteteeenee PENN eecammasretiisaptotaaanatetsmaecnsestan NUNN 
ANOS: PRA SS SEN PSS MACS SMR: SS SCR Sopa Soee Age cops PAD 


<TR 
Tnov'92 | 71 | 383.655837| 416.6308 | 0.91704038 | 1.01402048 | 278,360052 | 416.408201| 421 239862] 37.578 | -0.08920081 | 0.089200411 
pecs? | 72 | 508.614966| «15.66904 | 1.21998060 | 1 17403858] 429.1122 | 41524274 | 487 510996] 17.104  |0.035084251| 003508625 
wares | 75 | 426.884999 | 415.519185 | 102735928 | 1.00937636 | 422.019553 | 414745787 | 416634502] 8.260 | 0.019707896] 0.0197079 | 


“aog-ss [60] 07 188810] «70.830236 | o.se6s0616 | 0.00103819 | 440 776042] a13.017591] s72.05361 | 24700 —[0.064888557 | 0 o5caeac6 
TSepss | 81 [417 763714] 409.227 124 | 1097086027 | 0.06767424| 493 871626 41375168 | 908.301027| 19.373 [o.oese77s17] 004862732 
octes [82 [338 817208 | 407.105071[ 085226177] 02276894 [365 242005 | 413.566279] 963.664672| -4a847 —[-0 11680031 | 011680031 
Nowsa [63 | 431 080074] 406.341383] 1 06080821 | 1.01400348 | 425 ogs04s5 | 413.a20876| eta2rer7a] 11.832 —[o.ozez2a007| oo2em21 
TDee-s3 [a4] 450.600036 | 407 063056 | 1.11196669] 1 17400866 | 365.501007 | «13254027 | 486.177227| —-32.548 | -0.06708453 | 0.06708835) 
Feb08 | 86] a7astrase| «10. 169300 | 1.15712565 111760606 | 4240672097 | 412 973674] 461 «86316| 13.131 | o.0za«5a106] oo2edsaT1 
| Apro4 | 88 _—| 377.107836 | 411.290865 | 0.91688843 | 0.94612004 | 398.583498 | 412592322 | 390.361865| -13.254 __| -0.03395319 | 0.03395319 
Tiay-oa | 20] 353.107750 | a14.129072| 0.8506097 | 0168426005 | 300.22 668] 612 «26671 | 264606009] -11.588 ]-008177535 | 008177535) 
“aunaa [80] 384 736080 [ 425 179302 [0.90488057 | 0.930056 | a13.670952| «1.26102 | s63.25175| 1311 [ooosaresee] 0.00342 
sae | 01 | s01.aazava] 433.227830 | 0.90382486]| 0 9104904 | 228 900259 | 412 006369] 375212587 | 16.220 J ooaaz27e33] 604300783] 
| Aug9s | 92 | 396.866713 | 427.941138 | 092738622 | 0.90103313 | 440.457402 | 411929718 | 371.162325| 25.704 _| 0.069253766| 0.06925377 | 
Toctss [94 | ava.azness | a72.seees |0.58123618| 00276504 | 401 467676| ait seeat6| 26182067 | _-0.308 | -oorssta16| 002461316) 
Tnowss | 95 | 465 582773] 42a.s56879 | 1.09720005] 101400348 | 250 143076 | 411.430764] «17.702085| 48.200 [o.115863868] 0.11606367| 
Tpec-ss | 96 | 683.262061 | 425.950724 | 1 60412652] 1 17403868 | 581 997850 | 411 267113 | 482 843067| 200489 [oars121209] 04157213 | 
Tana [a7 | a7s.a86779 | 425 206362] 1.11801572| 1.20746105 | 388 a79602 | 411. 101462 | 602 551416] 77-165 | -o.054oseee | 0 0sa0seea| 
TFe5-85 | 96 | 385:210505 | «22. 160113 [ ostaa06ds] 1. 11760606 | 34a 682531 | 410.996811]| 456.264722| -74.048 | -0 16122597 | 0 161228071 
[war-05 | 23 | 963.886107 | 4190073717 | 086831040] 100837636 | 360 505874| 410,77016 | 414621680) —-60.736 | -0 12236606 | 0 12236806] 
wares [101 | s51-168673) 417 191221 | 091365651 | oaaa2eags | «21 055476 | «70.438058 | 362.098007| 18231 [o.050230869] 0 05023067 | 
Tsno5 |__102 | 305.468745 | 406.067971| 0.973e979 | ogg00sea | 226210397 | 410.275207] 261 s76e0t] 12.92 | 0.096407765  0.03640777| 
[auses | 108 [5240651 | 367.666676 [0 88620427 | o.sot0s8t3 | 301 61696 | 400.961908| 260.071239| -te.ez2|-0 04561167 | 0.04581167 
sep-05_| 105 | 384.207169] «02.272749 | 0.9568513 | 0.06287424] 00 748111 | 409.776258| s04562800| 9.656 | 002447208 | 0 024472241 
Tocts | 106 | 376.96875 | «04 073908 | 063306000] 9276504 | 06 2681 | 409.610602| s7a.a7666s| -3.008 | -0.00791606 | 0,00791606| 
Tnowss | 107 | 440:9675085 | 402.082630 | 1.08425670] 101402046 | 494 869126 | 409.040061 | 476.186795| 26.761 | 0 062004042) 0052004241 
pec-s5 | 108 | 440:996997 | 401.740178 | 1 0675eee2] 1.17403858 | 375.574826 | «09.2793 | 480.509688| -29.570 | 008226079 | 0,08235079| 
sans | 100 | 468:775162 ace 164226 | 1.15910948 | 1.20245105 | 376 378739] 409.119649] s00.t21412| 36.348 | -007267685 | 007267885 
wares | 111 | 10-496405] 403.94549 | 1.07621735] 100057636 | 406 683196 | 408.782947 | 412.616737| _-2.119 | -0.00513613 | 0.00673513| 
ror6 | 112} 306.604766 | 404.946151 | 0.95490273 | 0.94612004 | 408 705208 | 408 616806] 386 c00e45| 0.084 | 0000276602] 0 0002166 | 
Tse | 115 [aezaasors]| |__| ot04004 | «200028095 | 408.1197«2]| s71.592781| 10840 | o.020173038| 002517304] 
awees | 116 [361 128208] | | eot03813 | 400.780603 | 407.954001| s67.580163| _-6.452 | 01755009 | 001756229] 
TSepse | 117 | se0ea0321] |] oaezeraza | 208 cot04s | 407 7a84a | 302 64ese4| 2010 | -ooostera | o0osratta| 
octss | 118 | 0526148 ||] oaa708s4 | «26 087a1s | 407 ez27e0] s7a.ta2667| 17.128 [0.088206317 | 0.04829602| 
TNovs6 | 119 | aze.azsces| | ___] 01402040 | 422.407005 | «07 487198] 413.171106] 15.155 | 0.036680668] 0 03658059 
[oee96 | 120 [asaasiive] |__| s.17aasese | 30074068 | 407 201487] a76.175010| -0025 | -ooreasor | ooressera pf MARE 
senor [at | iP SSCdCSSS~*d zeta] _—~ 78026 | aor Govao7| ——=«d Se RE Oo 
[reper] raf]. | +1 7e0m06| wos osoras | a5ezr6ce] 
Twaror_| 198 |) | ___] so0esrese| 06 790593 | «10.609785| 
rors? | te |_| | fesasrzo0e] | 405 628882] sea 719735[ | 
Twaye7 | 195 |] | foasazeses | [406 263201 | 350.«z2614[ 1 
Tauo7 | 128 | |] o.sso0sea |] «0629768 [77 s7e8s0] | 
[vor {| oiz7 | CTC ogtotgog | cs. t31929[ 369.782878] 
agar] 128 [| | fosorassta] [ao 966276 | 265 7a0058[ 1 
Tsepo7_| 129 |_| | ___[oseasraze| [40 so0627 | aso7ee7 |____ 

oas7 | 130 | |] | oszressa |__| «os.634076 | s76 280665] 












| Nover [131 fT totaozsag | 45.4325 faitissat7{ 
Deco7 | 132) { Tt tras] | 405.303673] 475.842149f 
pivangs fis | tzzzastos| | 405.138022[ 405.261403] 
| Fepos | 134 fT tttzeoea6 | [ 404.972371] 452599004 | 
Ma-o8 | 435 {| CT ft 0z7e36] | 404.80672 | 408602333] 
J Apeos | 136 {| To cas1z008] [ 404.6atoco| sezezc025| 
j Mayos fz | oeazgags] | a04.a75a18[ssz.ecsoss[ 
juvos_ | a | Tf g005ae | [404309767] 376.030077] 


woh 









Ah: NM Bream ance orareecerecre eee ssesrseere wey ce ae ay eee SS se SN aaa dee teers Baceteuaterete 
slatereplarvtecaretetet cha atatatate ne De cvtenetetet Nh aratetatetare tae tasatetaranesteprareteraatate’s Bietatats-sifcle Mean: rete’ e! Betstatet et 
TP telat e tetera eget tetetetetatererecet ere cers 

Mate te ane tree ee ete teh tae no ee ent ne a kena neh a tek Bee eh ae here Oe hth haere aaa ke kh ks 8 eek Eh are A oe oat nt a OOP onan teats: 


seine ee [emma ie srs 
a ee (0.90103313} | 403.978465| 363.997982{ 
Tsepss [as | Sid?COtC*é‘“~*~*dtCSCSCSCS*S~*dS za] —C~=«*d a0 HBT | 3eB.B005G| 
poss foi fo saresza Tf 0.647162] 374.2aace3[ 
P Novos | 143 fT traozaag | | 403.481511] 409130727] 
[deco fag Pd tress] | 403.31586 | 47350838 | 





viz 


Ss [ismenett ee eet : 6 sf ranean] zens 

] 1.13429172 | 1.11006005 | 1.05954222 F:3: ee cusreor iS po genre rien [1 res 

st [oso [sme al B: Geet 107736028, 0. {BESas: oC Bint Ee 

*{ 0.95070188 | 0.92620317 Fe FO90546 py ooss7acee Le [ossezer [oesrrz| cocoa | psurzoe 

ees cerocre | ose | owvnoe| sk SPS is | castes] omnes ance 

See POET | ORCRINE [corres |e Elowesus|osvasars| Losorars| asionee 
emo oon oases [o aes : tad Og2y3Ba27| 0886204267 | | 0.89789784 | 0.90103313| 
© eat Ee see SS EE ae CE 





oT 
TT 
oo Bet re ret UE 
ve UR Ta RAS TT aa 
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87 87 88& 88 89 8&9 91 91 92 92 93 93 95 35 96 96 
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s3o HUTT ee TTT 
ago PUSS TIT Tey SRT a RTT STH 
430 PAU Tata a et Hh Ss Rt ya Fa dh — BSI PR RSTTTTTI 
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330 TUL TL Oe TPM COROT 
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87 88 89 90 91 92 92 93 93 94 94 95 95 96 S36 
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APPENDIX G. MARINA GAS FORECAST PER HOME 
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Pena? | 1___| 87.3342049 (0114405 | o.0114a05 FF 
Tree? 2 [eravoaezi| |__| 1.58007266 | 43.2590260 | 46.711401 | 72.9570229 | -6 48686075] -0.07520266 | 0.07520264 
iare7 ta |seana7r| |} 1. 14889704 | 52059645 | <6.c0ser6s | 53.640050 | 6 16271616 | o.1nes7z2 | 01148722 | 
apr8? 4] a. 7en7e01| | ___} 0187120805 | 50.2310782 | 46.6200834 | 40.6150567 | 3.14592339 | 0.077455547 | 0.07745556, 
haya? [3 Lar sasooas| df 070332677 | 50238001 | 26.54457_| 34 5978249 | 274516945 | 0.079374049 | 007937405, 
ane? | 6] 32.2008855| | __} 0.69866306 | «6.125715 | 46.4680467 | 32.4667062 | -0 23987071 -0.00738632 | 0.073889. 
iver 17] 30.1108808 | 7 2300880 | 0.63759537 | 0.58424909 | 51.576973 | 46.3035233 | 27.1053739 | 3.00547698 | 0.110881296 | 0.1108813 
augat] 8] 2s.1082082 | 47 0721567 | 0.55535083 | 0.55634789 | 46.5278706 | 46.3179909 | 25.7689259 | 033030072 | 0.91316703 [ 0.01316703, 
“sepa? 9 | 2510646874 | 46.7480035 | 0.53615691 | 059611973 | «2.04631 | 46.2424766 | 27.5650525 | -2.50140516]| -0.09074223 | 0.08074223 
—oa-a7 | 10 322110295 | 46-4313561 | 0.69375377 | 0.64908242 | 49.6261066 | 46.1669532 | 29 9666193 | 2.24531022 | 0,074907085 | 0.07492704 
owt? | 41) 47,7616266 | 46.1311879 | 1.03534352 | 1.02490285 | 46.6011212 | 46.0914298 | 47 2392424 | 052236472 | 0.011058268 | 0.01105877_ 
“pees? | 12 | 78.7471587 | 45.9960607 | 1.71201128 | 1.66148751 | 46.0518434 | 46,0150065 | 77375172 | 137198771 | 0.017731627 | COT773162 
Fens] 14 | 64.6226672 | 45.8545271 | 1.<0991697 | 1.55987266 | «1.4261611 | 45.9648507 | 71.5433406 | 6.92065962] -0 09673372 | 0.09673372. 
iarse | 15 | 563384717 | 45.7983404 | 1.23014221 | 1.14889704 | 49.0370065 | 45.7893364 | 2.607223 | 3.73123865 | 0.070026343 | 007082634 
apr8a | 16 | 3016157695 | 45.0044262 | 0.86319392 | 0187120005 | 45.4721864 | 45,713813 | 39.6262968 | -0.21050736] -0.0052856¢ | 0.00528564 
-—sun-e8 | 18 | 32.0807803 | 45.2981033 | 0.70777335 | 0 69866206 | 45.0807727 | 45.5677662 | 31.8330216 | 0.22776869 | 0.007155107 | 0.00715611 
[juss | 19] 29.2588026 | 45 5694402 | 0.64205973 | 0.58424909 | 50.0784732 | 45.4872429 | 26.5758804 | 2.68242216 | 0.100834462]| 010083446. 
aupss | 20 | 240778485 | 46.0970675 | 0.51232642 | 0.55634799 | 43.2763079 | 45.4117195 | 25.2647187 | -1,1668602 | -0.04697734 | 0 04697734 
sep-8 | 21] 262313433 | 47 4884034 | 0.55736203 | 0.59611973 | 44.0034813 | 45.3361961 | 27 0258009 | -0.79445762]| -0.02939627 | 0.02930627. 
oatsa | 22 | 333612036 | 47 0674465 | 0.7086604 | 0.64900242 | 513614252 | 45.2606726 | 29.3783505 | 3 97253402 | 0.135233352| 0.13673335 | 
TNowss | 23 | 44.9497434 | 46.8776735 | 0.95886908 | 1.02490285 | 43.8575607 | 45.1851494 | 46.3108929 | -1,36064954 | -0,0208108 | 0.02938108 | 
[pees | 24 | 689198123 | 46.2025927 | 1.47256587 | 1.65148751 | 40.9874066 | 45,109626 | 75.0512728 | 6 93146049| -0.00136226 | 0.09198226 
TJen-89 | 25 | 101.291014 | 46.5620052 | 217442450 | 1.98583153 | 53.7115923 | 45.0341027 | €4.9267308 | 16.3642835 | 0.192687077 | 0.19268708 
“Febes | 26 | 02,5467686 | 46.5170983 | 1.77451201 | 1.55907266 | 52.9169277 | 44.9586799 | 70.1296588 | 12.4171298 | 0177059607 017705961 
[Apes | 28] 36.4773033 | 46.4034051 | 0.76306292 | 067120825 | 40.7220117 | 44.0075326 | 39.036737 | -3.55934362| -0.09117933 | 0,09117933, 
[Mayes | 20 | 33.9944974 | 46.2710323 | 0.73468206 | 074332677 | 45.7329115 | 44 7320092 | 39.2504990 | 0.74999747 | 0.029375627]| 0.0723755 
 sun-a9 | 30 | 30.5ea0152 | 46.2172071 | 0.66087973 | 0.69866306 | 43.7178048 | 4.656458 | 31.1996369 | -0.65582174] -0.02102004 | 0,02102008 
[wes | 31] 25 soaonee | 45.2613558 | 0.563483 | 0.56424909 | 43,6526056 | 44.5800625 | 26 0463860 | -0.54236828| -0.02082517 | 002082317 
[augss | 32 | 262743682 | «3.9860545 | 0.59732183 | 0.55634799 | 47.2265002 | 44.5054301 | 24.7605114 | 1.51385685 | 0.061130967 | 0.06113997 
sepa | 33 | 260547222 | 43.9515519 | 0.50280551 | 0.59611973 | 43 7071966 | 44 4299157 | 26.4855483 | -0.43082711] -0.0162865 | 0.0162665_ 
Tnowss | 35 | «2.04651 | 44.1596458 | 0.95214328 | 1.02490295 | a1.0746746 | 44270869 | 45.9615434 | -3.33573944| -0.07340317 | 0.07349317_ 
[pecs | 36 | 705314419 | 43.9842065 | 1,60355062 | 1.66148751 | a1 9458613 | 44 2033456 | 74.3273736 | a 79598174] -0.05107046 | 005107044 
[Fev-so | 26} 76.5132131 | «3.5252012 | 1.757984 | 1.55987266 | 49,0500353 | 44.0572989 | 68.7159768 | 7.79723632 | 0.113470501 | 0.1134705_ 
[“argo_| 36 | 56.4138651 | «3.1579196 | 1.28397906 | 1.1488970« | 48.2302260 | «3.976755 | 50.5247873 | «.08907763 | 0.096765976 | 0.09676593 
[aprso | 40 | 36.0006232 | 42.7927149 | 0.84127925 | 0187120825 | 41.3225008 | 43.9012522 | 36.2471771 | -2.24656389| -0.05873777 | 005873777 
“Mey-so | a1 | 32.7563767 | 42.5658423 | 0. 76950306 | 0.74332677 | 44.0690542 | 43.6257288 | 32.5768974 | 0.1915393 | 0.00557265 | 0.00557265 | 
T sus0 | 42 | 27.5717535 | 42.7376853 | 0.64513612 | 069866206 | 39.4635015 | 43.7502056 | 30.5666573 | -2.99489876| -0.09797929 | 0.09797823 
“auga0 | 44 | 21.0028836 | «3 4320301 | 0.48358042 | 0.56634799 | 37.751343 | 43.5991587 | 24 2563081 | 25947047] -0.1341268 | 01341268 
[sep-20 | «5 | za.506e6e8 | «2.6560822 | 05076361 | a.59611973 | 37 7556516 | 43.5236359 | 25 9457976 | -2.«3840885| -0 13252532 | 0.13252532 
[oe-30 | 46 | 25.7006989 | 43.1978752 | 0.59495287 | 0.64908242 | 39.5968737 | «3.448112 | 26.2016401 | -2.50114018] -0.08868713 | 0.08668713. 
TNov-20 | 47 | a1.81444s | «3.0372908 | 0.05408566 | 1.02490295 | 40.9022462 | «3.3725886 | 4.45604 | -2.63474808] -0.0500506 | 0 0607596 
[Deoso | 48 | 74.8883065 | 44.3054902 | 1.668456 | 1.65148751 | aa 5269685 | 43.2970652 | 72.0034744 | 2.08486508 | 0.02863680 | 0.07853680 
~ver-o1 | 49 | 93:055772 | 44.2026805 | 2.0770134 | 1.90589153 | 49.3446898 | 43.2215479 | 61 5085465 | 11.5472255 | 0.141660692 | 0.14166860. 
TFepot | 50 | 56.1620745 | 44 saa7z34 | 1,25282016 | 1.55987266 | 36.0172826 | 43.1460185 | 67 3022947 | -11.1190202| -0.16527349 | 016522348 
[Menor | 51} 67,1217374 | 45.0284601 | 1.285606 | 1.14869704 | «9.714761 | 43.0704951 | 49.4835644 | 7.63617296 | 0154957776 | 015495778. 
Tmay-o1 | 53] 36.6891919 | 45 3098641 | 0.40973962 | 0.743267 | 49.3580832 | 42 9196484 | 31.9031749 | 4.78601704 | 0. 150016051 | 0. 15001695. 
—sunst | 54 |] 37.1577236 | 45.1080209 | 0.60373322 | 069866206 | 5a 1840396 | «2.843025 | 20 9336677 | 7 2242550 | 0.24134377 | 0.26134377. 
[vst | 55] 24.3066742 | «3 9416625 | 0.55313506 | 0.58424909 | «1,6015608 | 42 7e84or6 | 26.9673909 | -0.68172569] -0.02728776 | 0.02728278 
[Aust | 86] 21,025219 | 43.0615248 | 0.50683804 | 0.556347s9 | 39.2204983 | 42.6928783 | 23.7520968 | 1 92687783] -0.08112454 | 0,08112454 
sepsi_| 67] 26.0942323 | 42:3054902 | 0.61680407 | 0.50611973 | «3.734756 | 42.6173549 | 25.405086 | 0.68918633 | 0.077127931 | 002712783, 
[—oer91 [58 | 26727162 | 40.0416256 | 0.65440664 | 0.64909242 | «1.176204 | 42.5418815 | 27.6135803 | -0.88641831] -0.03210081 | 0.032108 
[Nowst | 59 | 429318735] 39.7300741 | 1.08058681 | 1.02490295 | 41.6887208 | 42.4663082 | 43.5238445 | -0.59187103| -0.01360107 | 0.01360107 | 
[Deo | 60 | 68.9524772| 38.7424466 | 1,77976569]| 1.66148751 | 41.006832 | 42.29078e8 | 71.2799752 | -2.32709799] -0.03264747 | 0.03264747_ 
[an-s2_ | 61 __| ro.9772311 | 36.0117333 | 1.06724502| 1.88583159 | 37.6371006 | 42.3152614 | 79.7994543 | -8 67222316] -0.11055499 | 0.11055483 | 
[Febo2 | 62 | 57.1376001 | 37.097956 | 1.50766096| 1.55987266 | 36 6296625 | «2 2397381 | 65.6886127 | 875100358] -0 13261511 | 0.13281511| 
[Mars2 | 63 | 38.0216731 | 37.0783329 | 1.00378473 | 1.14889706 | 33.0540608 | 42 1642147 | 48 4403415 | -10.4206684 | -0.21511488 | 0.21511488| 
[“Aers2 | 64] 31.267697 | 37.6100154 | 0.e3136271 | 0.87120925 | 36.090226 | 42.0886013 | 36.6660573 | -5 400t6033| -0.14727151 | 0.14727151 | 
[May-s2 | _ 65] 260350415 | 37.0723176 | 0,70227715 | 0.74932677 | 35.0250268 |] «2.013168 | 31.2795124 | -s.19447089| -0.16630212 | 0.16639212 
[ sun-s2 | 66 __ | 24.1088146 | 36.7750571 | 0.65856082 | 0.69866306 | 24.5070604 | 41 9376446 | 29 300263 | -5.19146842] -0.17718151 | 0.1718151| 
[aug | 68 | 23.5027761 | 30.220585 | 0.61680054 | 0.55634799 | 42 3665051 | 41.7865879 | 2a.2478805 | 0.33486655 | 0.01440503 | 007440503, 
[seps2_|__69 | 23.8657201 | 38.7611062 | 0.61571308 | 0.59611973 | «0.035112 | 4t.7110745 | 24.8647344 | -0.99907429| -0,04016026 | 0 04018028 
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eee eee eee 
wares [75 | 43.2675607 [ 30.4672001 | 1.1113597 | 4.14889704 | 38.1778028 | 412579343 | 47 4011106 | 253675002] -0 0746554 | o.c74G5s00| 
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APPENDIX H. ELECTRICITY AND GAS COSTS UNDER UHA 
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APPENDIX I. LA MESA CURRENT ELECTRICITY AND GAS CHARGE 
BASED ON HISTORICAL CONSUMPTION WITH NO 
INCENTIVE PROGRAM 
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